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DoNot ‘‘Short Fuse”’ 
--Fuse should becut 
long enough for the 
end to extend well 
out of the mouth of 
the bore hole when 
the primer cartridge 
is in place. 

All holes should be 
well tamped. 


... Accident-Free 


Operation AAA 


At the beginning of the “Safety-First”” movement 
—in commendable zeal to better a bad record— 
it was only natural that emphasis should have 
been placed on accident reduction; but the time 


has come to determine whether the true goal 
should not be accident elimination. 


Accident elimination may not always be obtain- 
able in an industry where familiarity with danger- 
ous conditions breeds indifference and contempt, 
but when some mines can run for several years 
without a fatality it proves that the goal is not so 
chimerical as the unthinking might imagine. 


Better a goal hung high with stars than one set 
so low that its winning is only a half victory. 


As manufacturers for nearly a hundred years of 
Safety Fuse for Blasting, we pledge our fullest 
cooperation to every coal mining company in 
the constant battle against ignorance and careless- 
ness that leads to accident-free operation. 


THE ENSIGN-BICKFORD CO. 


SIMSBURY CONNECTICUT 


| 
A NEW GOAL FOR THE COAL INDUSTRY 
| 
= 
SAFETY \g 
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Let the Menzies Do Your Picking! 


Why pick Nut and Egg sizes by hand when you can do it with 
positive machines—machines that get a uniform product with a 
uniform ash and sulphur content? 

The Menzies Hydro-Separator is the ideal equipment for wash- 
ing and separating Egg, Nut and Pea sizes. No picking labor is 
required, and large or small tonnages are handled with equal 
facility. 

Made in units to suit conditions, the Menzies Hydro-Separator 
is available in any arrangement for washing and separating, and 
rewash systems for making one, two or more grades of product. 

Add a Hydro-Separator to your Cleaning Plant—with minimum 
expense bring your coals up to present-day standards. 

Write for complete details and a copy of Bulletin No. 127. 


ROBERTS AND SCHAEFER CO. 


ENGINEERS and CONTRACTORS 
PITTSBURGH, PA., 418 OLIVER BLOG. WRIGLEY BUILDING, CHICAGO — HUNTINGTON, W. VA., 514 NINTH AVE. @ 
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We comb the country 


.. + for this scarce and costly metal! 


O the eye... merely scrap...an un- 

sightly, tangled mass of metal. Yet 
we have to shop the country over to findit! 
It is one of the several materials used 
in making acid steel for Roebling “Blue 
Center” Steel Wire Rope...and is the 
purest low phosphorus melting stock 
obtainable... scarce. ..expensive. 
We spend a lot of time searching for this 
costly metal...and in analyzing it. 
We also exercise an extraordinary 


amount of care in selecting other melting 
stock...the purest of acid open hearth 
pig, of ore, and of fuel... likewise scarce 
and expensive ingredients. 


It takes more time and patience...this 
old-fashioned thoroughness...this close 
attention to details. But it produces 
Roebling Wire Rope! 

JOHN A. ROEBLING’S SONS COMPANY 


WIRE + WIRE ROPE + WELDING WIRE + FLAT WIRE 
COPPER AND INSULATED WIRES AND CABLES 


TRENTON,N.J. ‘Branches in Principal Cities 


ROEBLING WIRE ROPE 


“BLUE CENTER” 
STEEL 
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FoREWARNED is FOREARMED 


INETY-NINE per cent of acci- and light in weight, the U. C. C. Detector is 

dent prevention is in knowing carried into the atmosphere to be tested. It 

when danger exists. The miner whoknowsthe _ gives instant warning of methane, and indi- 

hazards around him has a chance to take cates the proportion in which it is present 

safety precautions. to an accuracy of 99.85 per cent. The United 

But there is one hazard that does not warn States Bureau of Mines has inspected and 
him of its presence—Methane Gas. It is approved it as permissible equipment. 


silent, invisible and odorless. His senses can- Return the coupon for a descriptive book- 
not tell him when methane has primed the let. If you wish a demonstration, write 
air around him for a terrific explosion. or telephone the nearest District Office of 


The U. C. C. Methane Indicating Detector Union Carbide Sales Co. or E. D. Bullard 


forewarns the miner. Simple in operation Company. 


Distributed by 


UNION CARBIDE SALES COMPANY 
Unit of Union Carbide [[§ and Carbon Corporation 


NEW YORK CHICAGO SAN FRANCISCO 
and 


E. D. BULLARD COMPANY san rrancisco 


Name. 


Posit ion 


Company. City, 


Street Address State 


4 

Bmon C dé Sakes CoMpany, Safety Appliance Department, 30 East 42nd Street, New York 
Please send me your booklet describing the U.C.C. Methane Indicating Detector. 
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Bill and Skinny Start The 44-C Coal Loader 


SKINNY: There she is, ready to go, an’ it BILL: No wonder you look like a wreck: 


wasn’t no trouble to get her in and unloaded didn’t rest very easy did you? 

either. It didn’t take a minute to unload, ae ; 

did it? SKINNY: Oh yes, it was soft coal. But, 

BILL: No, that went fine, an’ it was the first new 

reckernize me as the guy what steered him 
; into that chain store. He sure is one hard 

SKINNY: Say, boy, them flights looks as 


boiled rough neck, an’ a mean cuss at that. 
You know when the face boss, Hrdlika died. 
last week, that other Polack Czyslzynkzy 
went to him an’ said, “Kin I take Hrdlika’s 
SKINNY: Aw rats, an’ I slep’ all night on place,” an’ that Super, sez “Sure, it’s all 
the coal pile so as to git a early start. right wit’ me, go an’ ast the undertaker.” 


though they would do some diggin’. 


BILL: The new Super told me not to start 
diggin’ until he come in. 


Write for Folder No. 503-C which describes the Jeffrey 44-C Loader 


The Jeffrey Manufacturing Company 
958-99 North Fourth St., Columbus, Ohio 


BRANCH OFFICES: SALES AND SERVICE STATIONS: Ft. Smith, Ark., 217 So. 5th St. 
New York Pittsburgh Birmingham Birmingham, Ala., 1911 Avenue A Winchester, Ky., 122 N. Main St. 
Chicago Scranton, Pa. Denver Terre Haute, Ind., 319 Cherry St. Scranton, 122 Adams Ave. 
Philadelphia Charleston, W. Va. Salt Lake City Pittsburgh, 600 Second Ave. Salt Lake City, 153 W. Second South St. 


JEFFREY MFG. CO., LTD., OF CANADA: Head Office and Works, Montreal; Branch Office, Toronto; Service Station, 210 Ninth Ave., W., Calgary 


JERFERE COAL MINE 


EQUIPMENT 
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A Better Crusher 


-— Simplified 
| Construction 


THE thought uppermost in the minds 
of crushing plant operators is in pro- 
ducing the maximum amount of finish- 
, ‘ac ed product at the lowest cost. 

The Style ‘“‘B’? Newhouse Crusher will 
do this. It is a high production ma- 
chine. Due to its large unobstructed 
feed opening and its peculiar crushing 
action, it is easy to feed and will take 
large size material without bridging. 


Its short, rapid, crushing stroke gives 
it large unit capacity with a high per- 
centage of the finished product of cubi- 
cal shape and of uniform size. 


The simplicity of the Newhouse Crusher 
makes it an economical machine to 
operate and to maintain. The absence 
of gears will be noted from the sectional 
view. There are few working parts and 
these are readily accessible. 


The Newhouse Crusher is well suited to 
fit into present installations. It re- 
quires little head room. It may be sus- 
pended from the framework of a build- 
ing by means of cables. The use of this 
crusher in new plants will simplify 
plant layout and reduce building costs. 


The details of this crusher that requires 
no foundations are described in Bulle- 
tin 1469-A. Write for a copy. Or better 
still, let an Allis-Chalmers Engineer 
Style “B”’ show you what this crusher can do. 
Newhouse Crusher 
ALLIS-CHALMERS Co. 


MILWAUKEE, WIS. 


ALLIS- CHALMERS 
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THEY LEAN ON THE COLLAR 


8 ton—Outside Wheels-——Drum Control 15 ton, Two Motors, Drum Control 


Jeffrey makes every kind of locomotive used in mines. 


Put Jeffrey Locomotives on your gathering or haulage 
jobs. Watch them “lean on the collar,” and snake cars 
out in the way that spells lower cost production. 

Take this 15-ton two motor job—it has power, speed— 
ease of control—durability—low maintenance—and 
accessibility. 


Frames are rolled steel slabs. Wearing surfaces are 

renewable. All points of lubrication and adjustments 

are easily accessible. ; 

Control can be of the drum or contactor type, depend- 

ing on preferences and current to be handled. Con- 

trollers and contactors are built to stand the gaff in mine 

service. 

This locomotive is typical of the sturdy, lasting con- 

struction of all Jeffrey Locomotives. 

ES i: A few types are shown at the left. 

40 ton Tandem, Full Magnetic Con- Let us send you complete data on the type of locomotive 
tactor Control to meet your need. 


The Jeffrey Manufacturing Company 
958-99 North Fourth St., Columbus, Ohio 


BRANCH OFFICES: 


New York Pittsburgh Denver 
Chicago Scranton, Pa. Birmingham 
Philadelphia Charleston, W. Va. Salt Lake City 
SALES AND SERVICE STATIONS: 
Birmingham, Ala., 1911 Avenue A Ft. Smith, Ark., 217 So. Sth St. 
: oars Terre Haute, Ind., 319 Cherry St. Winchester, Ky., 122 No. Main St. 
8 ton Gathering, Vertical Floating Pittsburgh, 600 Second Ave. Scranton, 122 Adams Ave. 


Type Cable Reel Salt Lake City, 153 W. Second South St. 
JEFFREY MFG. CO., LTD., OF CANADA: Head Office and Works, Montreal 
Branch Office, Toronto; Service Station, 210 Ninth Ave., W. Calgary 


JERFERE COAL MINE 


EQUIPMENT 
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Details That Make | 
PERFECTION 
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**Convey 
Your Coal 
the 

Cosco Way”’ 


ICHAEL ANGELO did not refer to 

Cosco Shaker Conveyors when he said, 

“Genius consists in the art of taking infinite 
pains.” 


But what he meant fits just as well. 


It is the basic principle of the Cosco Conveyor 
System that insured success with more than 
400 installations in American mines. 


But it was the perfected details of construc- 
tion that kept Cosco on the job day in and 


day out. 

Cosco rollers, for example, are flanged by a itr ‘ 
patented process from steel plate and fixed to y 
the axles in one operation. Shaped to fit the 
cradles at the start, there is less wear, 
smoother action and less consumption of 
power. And they are infinitely stronger than 


rollers made from any cast material. 

So don’t overlook the details when consider- 
ing conveyor installations in your mines. 
Perfected details mean longer service, greater 
satisfaction and surer profits. 


CONVEYOR SALES CO., INC. 


299 Broadway, New York 


WG 


District Sales Offices 


Pittsburgh, Pa., 1538 Montier Street, Wilkinsburg. 
Scranton, Pa., Mears Building. 

Huntington, W. Va., 817 Tenth Avenue. 
Knoxville, Tenn., 2725 Magnolia Avenue. 

Salt Lake City, Utah, Salt Lake Hardware Co. 
Denver, Colo., Stearns Roger Mfg. Co. . 
Birmingham, Ala., 1802 American Trust Building. 
Chicago, Ill., 224 South Michigan Avenue. 
Pittsburg, Kansas. 


Osco 


Reinforeed Rivets 


The upver illustration shows the usual way 
of riveting troughs. Note in the lower illus- 
tration how Cosco Troughs are riveted. Prac- 


tically four times as much trough metal is 
> held by the rivet head, making firm unions 
that will not easily loosen or tear out. 
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PAT.OFF. 


7 TROLLEY 
WIRE 


pees these other 
ANACONDA 


WIRING PRODUCTS 


Magnet Wire . . Rubber-covered Wire 
. . Flexible Cords . . Weather-proof 
Wire .. Power Cable . . Varnished Cam- 
bric Wire .. Armored Cable . . . All made 
to the Anaconda standard of quality. 


o@ @ 


ANACONDA WIRE & CABLE COMPANY 
General Offices: 25 Broadway, New York City 
Chicago Office: 20 N. Wacker Drive 
Sales Offices in Principal Cities 


Anaconda safeguards 
quality from mine to 
consumer— provides a 
nation-wide service, 
prompt, dependable, 
complete. 
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ERFORMING like its big brother, the 5-BU, 


built to load at the same rate of two 


October, 1930 


tons per minute with the same ease of con- 
trol, the JOY 7-BU brings the advantages of 
Joy loading to low coal. It will operate ina 
48 inch seam. One man controls all opera- 
tions. It is flexible, easily moved, powerful, 
and full of cost saving possibilities for low 
seam mining. This machine is identical in 
construction and operation with the 5-BU ‘ 
except for its lower height and its unique 


single strand flexible conveyor. 


THE 7-BU OPERATING IN LOW COAL 


JOY MANUFACTURING Co., Pesan. 


Would you like an estimate of the costs and 


possibilities of JOY loading at your mine? This 
will be gladly given at no obligation to you. 
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They used standard length 
CARNEGIE COPPER STEEL 
MINE TIES for this turnout 


The photograph shows the main haulage way of a large bituminous 
mine in Southeastern Ohio. Here Carnegie Copper Steel Mine 
Ties, section M-27, are used under 60-pound rail. An interesting 
feature is the unique lacing of standard length steel ties at the 
turnout—an arrangement that has proved most satisfactory and 
economical. 


Carnegie Mine Ties of rust-resisting Copper Steel are available 
in a wide range of weights and types varying from a very shallow 
tie for room work, weighing only 24% pounds per foot, to a 
heavy channel tie for main entries, weighing 9 pounds per. foot. 
A number of styles of clips and fastenings care for your individual 
preferences. Install Carnegie Copper Steel Mine Ties and you 
can check your trackage as one item efficiently and economically 
provided for. 


Catalogue will be sent at your request 


CARNEGIE STEEL CoMPANY ~ PITTSBURGH, Pa. 


Subsidiary of united US States Steel Cofporation 14 


CARNEGIE 


COPPER STEEL MINE TIES 
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nly 2: Times 


The Height of This Page 


Low 


Government Permissible 
or Open Type 


Undercuts Directly from the Track. A Self-Contained, Self-Propelling Unit. 


Cutting Heights (bottom of kerf); from 8 in. below to 5 in. above rail tops. 
Cutting Widths (Standard 7 ft. Cutter Arm); 10 to 28 ft. 


The NEW Goodman 
Low Vein Mounted Bottom Cutter 


Similar to the Standard Height Machine—and 10 in. Lower 


Within this low overall height—29%4 in——are embodied 


where performance records, maintenance costs 
all the features of the standard height Goodman—features 


and 
opinions of operators and officials are weighed. 


which assure increased production, greater savings in time 
and money, and added protection to the men. 
Many progressive coal companies have standardized on 


The advanced engineering principles incorporated in this 
new Low Vein Machine are a result of nearly fifty years 
experience in the design and manufacture of coal cutting 


the Goodman Mounted Bottom Cutter because it has 
proved itself after many thorough tests at the mines, 


What Mining Men Like About this 
New Machine 


1. Its tremendous cutting strength. 

2. Cuts a smooth floor, on the bottom; easily follows irre- 
gular bands—because of the simple and positive, but 
flexible, control of cutterarm. 

3. Easy to operate—all operating levers are conveniently 
located. 

4. Safe, because cutting swing is geared—not swung by 
unreliable and troublesome ropes. 

5. Stays on the track when tramming—three point frame 
support. 

6. Easy to maintain—armatures, controllers, rheostats and 
complete gear trains quickly accessible. 


machinery. 


Standard Type 324 39% in. 


Comparison of Heights of 
Geodman Mounted Bottom Cutters 


EXCLUSIVE SALES AGENTS for the “Red Devil” Pit Car Loader manufactured by Chicago Automatic Conveyor Co. 


Low Vein Type 424 29% in. 


OODMAN 2 
COMPANY 
G Locomotives - Loaders ~ Coal Cutters 


Complete Specifications and Description—Sent Upon Request 
HALSTED ST. at 487. 
ITTSBURGH-WILKES-BARRE HUNTINGTON, ST. LOUIS-DENVER- PRICE ,UTAH 
(40) 
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« « « MORE TON MILES AT LESS COST » » » 


+ 


rp 


(REVOLUTIONS PER MILE) 
DETERMINE 
WHEEL SERVICE 


Substitute 16-inch for 12-inch diameter GR... 
wheels—and the new ones will make 25 tee 
per cent less revolutions in a trip. In four 

years of service, they will turn over only as Sy 
many times as the smaller wheels do in: : 


With proper care, under proper conditions, a tia Tf 
it is turning that wears out the wheels. 
Larger wheels will last longer than small aie? 
ones—give more than 25 percent additional on 
wear at slight additional wheel cost. Larger eee 
diameter wheels also make brakes, more 

effective. 


Often other savings more than counter 
balance this—but all these factors should 
be weighed in planning equipment. 
Hockensmith’s engineers are always ready 


to cooperate in solving such problems. 
A The next time you need wheels, let 
ENTS 
Hockensmith wheels furnished with Timken 
“aS equipment when desired. 


HFOCKENSMITEH 
WHEEL & MINE CAR CC 


Penn, Pa, Long Distance Phone, Jeannette 700 


SALES REPRESENTATIVES 


Huntington, W. Va.—Huntington Supply & Equipment Co. Knoxville, Tenn.—Webster & Co. 
Clarksburg, W. Va.—Mr. Norman Strugnell Chicago, Ill.—W. W. Baker, 140 So. Dearborn St. 
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Here’s a Vulcan team 
in a Nova Scotia Mine— 


Here are two Vulcan Hoists—one 550 hp. and 
one 350 hp.—used by, the Nova Scotia Steel & 
Coal Company at Jubilee Bankhead, Sidney 
Mines. Both are single reduction geared electric 
shaft hoists, hoisting in balance. They are 
equipped with cylindro-conical drums—7 to 10 
feet in diameter. Air-released weighted brake 
engines are used to operate post type drum 
brakes and auxiliary motor shaft brakes. 


Vulcan Safety Devices give full protection. 


Full particulars of this and other installations 
throughout the country will be sent 
by return mail. 


VULCAN IRON WORKS 


Established 1849 
WILKES-BARRE, PA. 
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Other Vulcan 
Equipment 


Electric Locomotives 
Steam Locomotives 
Gasoline Locomotives 


Rotary Kilns, Dryers, 
Coolers and Roasters 


Corliss Engines 
Mine Ventilating Fans 
Cages and Skips 

Sheave Wheels 

Coal Crushers and Rolls 
Breaker Machinery 

Gray Iron Castings 

Open Hearth Steel Castings 
Gears, Moulded and Cut Teeth 
Special Machinery 


UW HOISTS 
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From FACE 
to TIPPLE. 


there is a 
Bethlehem Steel Tie 
for every location 


A POE ground and below Bethlehem Steel Mine 
Ties are finding increasingly wide use. They can 
be laid faster and with less trouble than ordinary wood 
ties thereby increasing the efficiency of the mining 
cycle. Heavy mine locomotives and track type cutting 
and loading machines may be used with safety on track 
laid with Bethlehem Steel Mine Ties. These ties hold 
the track true to gage and in alignment thereby con- 
siderably reducing the number of derailments. 


The Fairmont Steel Tie, the Bethlehem No. 1 Steel Tie 
and the Bethlehem No. 2 Steel Tie may be used to ad- 
vantage close to the working face where their light 
weight and shallow depth make installation extremely 
easy. Bethlehem Rail Extension Ties, of two designs, 
facilitate the laying of extension track close to the face. 


Bethlehem No. 3 and 3-A Steel Mine Ties are suitable 
for entryways and headings where light gathering 
locomotives are used. 


*' Readi to 
Keystone Steel Tie No. 9 is recom- bottom iL 


mended for main haulage ways _lustrated are: 
where there are heavy trip move- Fairmont Steel Tie 
ments and fast schedules are main- Bethlehem No. 1 
tained. Steel Tie 
Bethlehem No. 2 
The Keystone Steel Tie No. 17 is Steel Tie 
for outside standard gage track. Bethlehem No. 3-A 
Steel Tie 
Complete description with specifi- Ex- 
cations of Bethlehem Steel Mine 
Ties will gladly be furnished upon ““7;.°"° 
request. Write our nearest dis- 


x Keystone No. 17 
trict office. Steel Tie 


BETHLEHEM STEEL COMPANY 


General Offices: Bethlehem, Pa. 


District Offices: New York, Boston, Philadelphia, Baltimore, Washington, 
Atlanta, Pittsburgh, Cleveland, Detroit, Cincinnati, Chicago, St. Louis. 
Pacific Coast Distributor: Pacific Coast Steel Corporation, San Francisco, 

. Los Angeles, Portland, Seattle, Honolulu. 
Ezport Distributor: Bethlehem Steel Export Corporation, 25 Broadway, 
New York City. 


BETHLEHEM 


STEEL MINE TIES 
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A “Knee-High" 
G-E Locomotive 
Pl for low-vein mining 


here is a 6-ton General Electric locomotive — built to the high standard that 


the name implies — yet scarcely higher than a man’s knee. 


Technically, it has an over-all height of only 26 inches, and can be built still lower 
if conditions require. Furthermore, it can be furnished with the new G-E gearless 
motor-driven cable reel, recently announced. 


“Knee-high” locomotives are also available for low-vein gathering in the four-ton 
size. Your nearest G-E office has the complete story. 


JOIN US IN THE GENERAL ELECTRIC PROGRAM, BROADCAST EVERY SATURDAY 


EVENING ON A NATION-WIDE N.B.C. NETWORK 


GENERAL @ ELECTRIC 


SALES AND ENGINEERING SERVICE IN PRINCIPAL CITIES 
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The introduction of the 

I-R L-29 “snubber’”’ has 

proved an important step 

in the mechanization move- 

ment of the coal mines. Its 

good effects are shown by in- 

creased production, greater econo-. 
my, and larger coal. 


The I-R ‘“‘snubber” was only recently 
placed on the market. It is being offered 
with our utmost confidence after monthsof 
severe testing under actual operating condi- 
tions. It was thoroughly tested in coal seams of 
varying hardness and thickness and under every con- 
List of: fironehas dition that can possibly be met in coal mine work. | 


Atlanta 
Birmingham 
Boston 


¥ , * a . 
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Denver 


Miners like this powerful 
19 Ib. ‘‘Snubber’’ 


Its unusual combination of light 
weight, great power, and ease of hold- 
ing gives it a wide range of usefulness 
in the mine for such work as snubbing 
coal, taking down slate and rock, taking 
up floor, trimming, picking, etc. 

It can be furnished with either a 
pistol grip or a ‘‘T’’-type handle, ac- 
cording to the demands of the operator 
and the work to be done. Weight with 
“T” handle, 26 ibs. 

Let us tell you all about it. Phone or 
write our nearest office. 


Efficient Mine Car Compres- 
sors for coal mine use — 


I1-R mine car compressors are de- 
signed and built especially for coal 
mine use. They emphasize compactness, 
low headroom, and low center of gravity. 

Essential features include: steel 
frame; roller bearing wheels; air clean- 
ers to remove dirt from intake air; flex- 
ible couplings; open hopper cooling 
system. Four sizes available. | 

For gaseous coal mines we also man- — 
ufacture a ‘permissible’ mine car 
compressor that has been approved by — 
the U.S. Bureau of Mines, 


More 
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THE OTHER HALF 


NEEDS WATCHING TOO! 


O ONE would think of making poor splices in the 

trolley line. It is too apparent that such a practice 
would result in low voltage and slow-moving locomotives. 
But the fact that poor splices in the return circuit mean 
the same thing is too frequently overlooked. The return 
circuit is the other half of the propulsion circuit; and 
this other half needs proper consideration too! Many a 
“dollar is kept waiting on a dime” just because of poor 
bonding. 


However, good bonding can’t come from poor bonds any 
more than good steel can come from the slag pile. The 
realization of this fact undoubtedly accounts for the in 
creasing use of O-B Rail Bonds in mines where dollars 
are kept from “waiting on dimes”. Because O-B Bonds 
are easy to apply—the welder is more certain to secure 
a good sound weld; and a good weld means good voltage 
and faster moving trains; greater production; increased 
profits. Remember these better bonds when next or- 
dering supplies. 
Ohio Brass Company, Mansfield, Ohio 
Canadian Ohio Brass Co., Limited 


Niagara Falls, Canada 
1232M 
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KEEPING 
DOLLARS 


FROM 
WAITING 


AW-12 Copper Arc-Weld 
Bonds 
A favorite in every mining field. 
Described on page 670, O-B Catalog 
No. 20. 


AW-13 Steel Arc-Weld Bond 


The “Ace” of all steel arc-weld 
bonds. Described on page 671, O-B 
Catalog No. 20. 


NEW PRODUCTS 
Supplement No. 4. 


Watch for your copy. Mailing 
to all who now have a copy of 
O-B Catalog No. 20 is scheduled 
for completion October 5. 
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And Now—The World’s First 
Anti-Friction Locomotive 
Timken Bearing Equipped 


Another tough job for Timken Bearings—but Timkens are licking it just as they have licked Indus- 
try’s toughest jobs in all types of machinery! 


For the first time in the history of world railroading, a locomotive has been placed on a full anti- 
friction basis, and Timken is proud to have the privilege of pioneering this great forward step in 
the interests of American railroad advancement. 


The Timken locomotive pictured above was designed and built for the sole purpose of demon- 
strating the advantages of roller bearings as applied to motive power. 


It has been placed in service on a strictly non-revenue basis, and is being loaned without 
charge to railroad companies desiring to determine its operating characteristics under 
their own conditions. 


Every wheel turns on Timken Tapered Roller Bearings—front truck wheels, driving 
wheels, trailer truck wheels and tender truck wheels. 


There are 32 Timken bearings in the wheels and booster, and in addition 
Timkens are used in the speed driver of the valve pilot and in the train con- 
trol governor. 


Another revolutionary feature of this locomotive made possible by the higher 
rotative driving wheel speeds secured through the use of Timken Bearings, 
is the fact that it can handle fast freight and passenger trains with equal 

efficiency, having the necessary power and speed for both purposes. 


All of the Timken benefits which users of Timken-equipped indus- 
trial machinery have enjoyed for years are reflected in the Timken 
locomotive, namely, friction elimination, lubrication economy, 
power conservation, radial, thrust and combined load capacity, 
extended machine life—modern anti-friction necessities that 
only Timken Bearings can provide. Don’t you want these 
same enduring economies in every piece of equipment you 
operate? The Timken Roller Bearing Co., Canton, Ohio. 


TIMKEN 
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Stable HE importance of a stable lie a few years ago was forced to close its conversion of- 

Currency currency is never quite fice in order to prevent the exporting of gold which at 


fully appreciated while it lasts. 
Since General Grant issued his famous pronouncement 
that ‘‘the way to resume is to resume’’ the people of the 
United States have not known what it means to have 
an unstable currency. 


The merchants in most all of the South American 
countries are forced to maintain a capital very much 
larger than the business really needs because of the un- 
stable rates of exchange. It is the custom that when 
a bill of goods is ordered either from London or New 
York the merchant immediately buys New York or Lon- 
don exchange to the amount of his order for the pur- 
pose of assuring himself that the goods will not cost 
him more than the quoted price by virtue of an increase 
in exchange rates pending the giving of the order and 
the final delivery of the goods. In some instances South 
American merchants are required to maintain a capital 
30 or 40 percent larger than would be required simply 
because of the fluctuations in the price of foreign ex- 
change. 

With this thought in mind a quotation from a bulletin 
issued by the Buenos Aires branch of the First National 
Bank of Boston will be of interest. A delegation of of- 
ficials of a number of national societies in the Argentine 
Republic recently presented to the President a memo- 
randa from which we quote as follows: 

“We desire a sound money; depreciation may be of some 
transitory help to a country, but no nation in the world can 
found a solid business situation on a base of inconvertible 
money. The reopening of the Conversion Office is intimately 
linked with the economic health of the country, but as the 
opening might be uncertain or intermittent if it were to de- 
pend on good or bad harvests only, we believe that to make it 
possible in stable form, it is more necessary every day to 
create a modern monetary and banking system which would 
serve as a brake for unstable exchanges and provide a cir- 
culating medium in proportion to the real needs of business, 
om offering a basis for international transactions. 

We have great faith in the wealth of the nation on the con- 
dition that it is well utilized; but the public debt of 4,160 
million paper pesos, the diminution of exports by 188 million 
gold pesos in one semester only, the loss of 30 millions in 
income at the Buenos Aires custom house alone and 6 mil- 
lions in taxes likewise in the first semester of 1930, the fail- 
ures which have increased from 72 to 105 millions in a like 
period, the depreciation of the currency by 20 percent, etc., 
are indices of an acute depression which obliges us to take 
all possible measures for the defense of the national 


economy.” 

The above indicates the unusual burden which the 
merchants of that country are now carrying and would 
in itself be sufficient to hamper their business with man- 
ufacturers of the United States. The Argentine Repub- 


that time threatened the financial stability of the gov- 
ernment. This again calls attention to the fact that the 
present gold supply of the world is not sufficient to main- 
tain stable money in all of its divisions and that the few 
countries who have sufficient gold to protect their credits 
occupy the most favorable position among the nations 
of the world. 


HE American Government 

was designed to be repre- 
sentative, giving to each indi- 
vidual the right to select as his representatives those in 
whom he feels confidence and who represent in a general 
way the political principles which he believes best for 
the good of himself and his fellow citizens. The party 
system of government has been found to be most service- 
able in weeding out unworthy candidates and assuming 
responsibility for the nominees, one of whom ‘must of 
necessity be elected. As a rule, whenever this responsi- 
bility has been assumed by organizations not pretending 
to be political, the results have been unworthy officials 
and bad government. This is true whether it has been 
the Know-Nothings, the A. P. A.’s, or the Ku Klux Klan. 
Always the combination of a few insiders to control 
political parties, if suecessful, has been inimical to the 
publie interest. 

With these things in mind, we regret that President 
Green of the American Federation of Labor is propos- 
ing to solidify the friends of organized labor into a 
political bund which has for its purpose the defeat of 
men for political responsibility purely on the ground 
that those men while in public office failed to follow 
labor’s request with regard to a single issue. Whenever 
our public officials are selected by defeating their op- 
ponents rather than because of individual merit, we 
shall endanger our government and place it in the hands 
of faddists who are willing to trade away everything 
else for the one issue upon which their opponents have 
been defeated. 

The American Federation of Labor is a great organi- 
zation; an organization of many accomplishments, not 
all of which have been good, but enough of their sue- 
cesses have been of such merit and such service to the 
country that we regret the apparent proposal on the part 
of its president not to elect able men because of their 
ability but to allow officials to be placed in office by the 
defeat of opponents who have shown independence in the 
performance of duty. 


Negative 
Selection 
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Individualism, fone problems that face the 
Cooperation and production side of the min- 
rs ing industry today are myriad. 


We start with the individual 
property, where methods of 
recovering the product are vastly important. The in- 
stant that the product reaches the stage of marketing, it 
invariably comes into contact with many factors; local 
conditions, state conditions, and finally, Federal con- 
ditions. 

There is an independence in the mining industry in- 
herent in the basieness of the industry. Each company 
has wanted to, and in most instances has, worked out its 
own problems. For many years the industry went its 
undeterred way, individually. And, in a measure, it 
was successful. It had no local association; it dealt with 
the state government only upon necessity, and it fought 
every encroachment of the Federal Government into 
what it termed as its own business. 

But that day passed with the stage-coach, and the 
inter-relationship of industry was brought home in no 
uncertain terms, sometimes through the passage of a 
state or national law which said ‘‘must.’’ 

The first recognition of this situation came through 
the creation of local organizations and through the band- 
ing together of the workers, dealing collectively with a 
collective group of operators. Later, the operators them- 
selves developed collective groups, local organizations, 
state associations, and finally, National Associations, to 
act as their representatives in matters affecting them. 

Finally, the growth of the government itself at Wash- 
ington, with its bureaus, commissions and congressional 
committees, forced the industry into a still wider co- 
operative effort. The state governments developed and 
put through drastic tax laws; they promulgated regu- 
lations which were sometimes unwisely restrictive if not 
prohibitive ; and in some states they legislated the indus- 
try if not out of existence at least out of profits. 

When such measures were proposed, the industry 
found itself because of its individualism, unable to prop- 
erly defend itself. It found in some instances that the 
Government, ponderous machine that it is, was ahead of 
them, and was, even if slowly, placing itself in a posi- 
tion where theoretical, bureaucratic ideas could be 
imposed. 

Recognizing this situation, The American Mining Con- 
gress undertook to bring about that cooperation between 
the various companies, districts and industries that 
would insure sound methods, safe practice and una- 
nimity of purpose. It created a National Standardiza- 
tion movement, which had for its purpose the develop- 
ment of standard mining methods, practice and equip- 
ment. It brought into this movement not alone the pro- 
ducer, but the manufacturer of mining machinery. Even- 
tually, it brought into the work the cooperation of the 
local governments and the national government; it se- 
cured the cooperation of other national organizations 
working along similar lines, and finally secured the en- 
dorsement of its work by the highest standardizing body 
in the country. 

What has been the result of its work? The mines are 
now equipped with standard recommendations as to 
methods, practice and machinery, standards developed 
by the industry for the industry. There are available 
today well-thought out recommendations for safety 
rules for installing and using electrical equipment un- 
derground; fire prevention; drainage; ventilation, ete. 
And today when inimical legislation or bureaucratic 
theory is advanced, handicapping alike safety and ef- 
ficiency, the industry is equipped to work as a unit and 
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has no difficulty in showing that it is fully competent to 
handle its own affairs, when permitted to do so. 


The Price of O PROBLEM of the metal 
Silver mining industry is of 

greater importance than the 
problem of silver. Approximately 80 percent of the 
United States production is mined in conjunction with 
other metals, gold, copper, lead and zine. A loss of 30 
cents per ounce in the price of silver means that the 
state of Utah, for instance, must sell its lead production 
for approximately a million dollars more in order that 
its lead-silver ore may produce a normal return. It 
means that Montana must sell its copper production for 
half a million dollars more in order to secure the same 
return that it would have received for the joint sale of 
silver and copper if the silver price had been maintained. 
Thus it will be seen that the falling price of silver is a 
very special handicap to the production of gold, copper, 
lead and zine, in the Rocky Mountain states and that 
the benefits of the tariff duty on lead and zine is more 
than wiped out by the losses of return on the silver pro- 
duced in connection with those metals. 

While at the present time the prices of lead and zine 
are so low that a gradual curtailment in the production 
of those metals is almost certain to follow, in due time 
the law of supply and demand will right these condi- 
tions as they apply to the industrial metals. The devel- 
opment of new complex ore mines in the West will not 
be rapid enough to prevent an increase in the market 
price of industrial metals, which is bound to follow be- 
cause of decreased production under present handicaps. 
In other words the loss on silver must, in the end, be 
paid by the consumers of industrial metals. 


T IS somewhat encouraging 

to those who regret the pres- 
ent tendency toward central- 
ization of power in the Federal Government to note the 
swing of sentiment back to the constitutional provisions 
which give to the Federal Government only such power 
as was delegated at the time of the adoption of the con- 
stitution. The Congress of the United States has only 
such power as was delegated to it and every effort to 
increase that power is contrary to the intent of the con- 
stitution and as we believe dangerous to our Govern- 
ment. 

This statement is equally true, whether it applies to 
the control of liquor traffic; to the right of the state to 
select its own representatives in Congress; or the right 
of the state to fix the rules through which its representa- 
tives in Congress are selected. A large part of the activ- 
ities of that one-time dignified body, the United States 
Senate, during recent years has been spent in investi- 
gating activities the control of which rests entirely with 
the states. The writer believes that a district in which 
the majority are either bootleggers, horse thieves, gam- 
blers or bank robbers, has a right to be represented in 
Congress by men of their own kind and choosing. While 
the Constitution provides that each House shall be 
‘*judge of the elections, returns and qualifications of its 
own Members’”’ it does not follow that either House may 
be the judge of the qualifications of a man who has been 
selected but is not as yet a Member of that body. A 
proper construction of this clause gives to the state a 
right to select its own representative and if after he 
becomes a member of the House his qualifications are 
not satisfactory it is then within the province of that 
House to expel him by a two-third vote. It is well in- 
deed that a reaction is developing against the trend 
toward concentration of power in the Federal Gov- 
ernment. 


State vs. 
Federal Control 
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N DISCUSSING Senator 

King’s resolution for a 
world conference on the re- 
habilitation of the price of silver, the Washington Post 
states that world depression ‘‘may tend to revive the 
bimetallism controversy that raged at the turn of the 
century. Hard times always result in demands for ex- 
periments that promise to restore prosperity.’’ 

Political unrest throughout the world has created 
many demands for a change in present conditions. 

Every trend toward hard times or business depression 
is immediately charged to the ruling power in govern- 
ment. A number of revolutions have already been suc- 
cessful. The one time rulers have been deposed and 
new revolutionary governments have been established to 
take their places. 

Senator Walsh, of Massachusetts, returns from Cuba 
with the report that in that republic ‘‘poverty and un- 
employment are feeding the flames of political revolt,”’ 
and that ‘‘something should be done at once to prevent 
the economic collapse and political disturbances that 
seem to be inevitable.’’ 

In Germany the recent elections threaten the entire 
collapse of the old-time more conservative government. 
Dr. Julius Klien, Assistant Secretary of Commerce, not 
only reports that there are 7,000,000 unemployed work- 
ers in Europe but that those workers who are employed 
are taxed at a rate which would be considered cause for 
a revolution even in this country. 

An employe of a government service receiving $70 
per month, must pay an income tax of $16 per month. 

All of these disturbing conditions have their root in 
price levels. A high price or a normal price level in- 
dicates that production is being regularly absorbed by 
consumption. When production exceeds consumption, 
competition forces prices to a lower level but back of 
the relation of production and consumption is the meas- 
uring rod by which all values are determined. The 
amount of stable circulating medium on the one hand 
and the amount of goods upon the other must always 
bear a more or less stable relation. 

David Harum is authority for the statement that a 
counterfeit bill was perfectly good so long as you kept 
it moving. Likewisé, but in different degree, credit 
money is always good so long as it is believed to rest 
upon a stable foundation. Gold is that stable founda- 
tion upon which the money of the world rests. When- 
ever it is feared that the volume of credit money is out 
of proportion to the gold foundation which gives its 
support, or whenever there is a continual increase of 
credit money and a lack of corresponding increase in 
the gold foundation we may look for a breaking down 
of price levels. The process of building up price levels, 
except in times of war or unusual disturbances, is slow 
and tedious. Likewise, in the absence of a panic the 
lowering process is equally prolonged. 

The Federal Reserve Bank System was organized pri- 
marily to prevent a radical break in prices which it has 


Gold and 


Business Depression 


successfully accomplished, but upon the other hand it- 


can be, and to some extent, has been used to stimulate 
price levels to that point from which we are now retreat- 
ing, and which in this country, has depressed business 
conditions. Similar causes elsewhere have lead in the 
same direction, pointing directly to the fact that the 
monetary gold reserves of the world must be increased 
or that price levels must be decreased. 
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Platinum As 
Money 


OR many years the price of 

platinum was very high 
and for certain uses it had no 
satisfactory substitute. In recent years the amount of 
production has so increased that platinum is becoming a 
drug on the market. Dr. George F. Kunz, of Tiffany & 
Co., New York, advocates the use of platinum in coinage 
as a means of stabilizing the output and price of plati- 
num. His suggestion is that on a basis of approximately 
two and one-half times the value of gold it might be used 
for $50 coins and that by thus monetizing platinum it 
would have, as gold always had, a stable value. Uneon- 
sciously Dr. Kunz suggests bi-metallism of gold and plati- 
num. On the other hand ex-Senator Frank J. Cannon 
advises a loan to the Chinese Government of 200,000,000 
ounces of silver through which he believes the stability 
of that government could be accomplished. The earn- 
ings of the Chinese people under a stable government 
could quickly repay such loan, and in the end a larger 
market for silver would be developed as well as a very 
much greater market for all other materials which the 
Chinese people could use under more advanced condi- 
tions. 

At one time a distinguished citizen of Arizona advo- 
eated the purchase of Southern California by the Gov- 
ernment of the United States in order that Mexico might 
be so finaneed as to strengthen the Government and give 
to the Mexican people those stable conditions without 
which prosperity is impossible. 

The Gadsden purchase was the result of similar. rea- 
soning and the money paid for this cession made -it 
possible for the Mexican government to finance its op- 
erations and maintain itself. 

These various plans hark back to the problem of 
money which is and always will be a vital problem in 
world prosperity and development. They fail however 
to give proper importance to that psychology of the eiv- 
ilized world which accepts gold as the one basic measure 
of value. The sale of 200,000,000 ounces of silver to 
Great Britain during the closing days of the war per- 
haps had much to do with the high price of silver during 
the closing days of the war. The loan of 200,000,000 
ounces of silver to China would undoubtedly greatly 
affect the price of silver in world markets but it would 
not largely stimulate the production because this silver 
would be taken from an accumulated surplus. 


The Long a effort of the producers 
Way Around of petroleum to curtail pro- 
duction in such a way as to 
conserve the public resources is following a circuitous 
route and unless present progress is speeded up the flow 
of oil is likely to come to an end before a conclusion of 
this action by the public authorities. The appeal to the 
Federal Government to exercise its authority in limiting 
production was not successful. The present efforts to 
bring about such control by the several states is being 
brought back to the Federal Government by an appeal 
to the United States Supreme Court. It would seem 
that the principle which protects the personal right of 
any owner of property should by this time be so well 
recognized that no attempt would be made to violate that 
principle. It is an anomalous situation in which the Fed- 
eral Government through the Sherman anti-trust law and 
other supporting statutes forbids any agreement to 
limit production (conspiracy in restraint of trade). 
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Upon the other hand the branches of the same govern- 
ment are undertaking to enforce the limitation of pro- 
duction in order to prevent the waste of its natural re- 
sources. Neither of these courses can be made effective 
without an entire rev.sion of the fundamental principles 
upon which our Government rests. Individuais should 
be permitted to exercise this control over their own prop- 
erty without violating the anti-trust laws upon the one 
hand or the rules against waste upon the other. 


A Tedious HE development of any 
Process new principle of govern- 

ment is a long and tedious 
process. Every law enacted, either by a state legisla- 


ture or by Congress, is subject to attack in the courts 
by those who believe their rights have been curtailed 
by such law. The creation of a Federal Oil Conserva- 
tion Board by President Coolidge had for its purpose 
the conservation of oil resources of the United States 
and the development of plans by which over-production, 
leading to waste, might be curtailed. It was but natural 
that those members of the Federal Oil Conservation 
Board, who were members of President Coolidge’s ecabi- 
net, felt a sympathetic interest in this proposal and an 
anxiety to go to any reasonable length to prevent the 
serious waste of a vital national resource like petroleum. 
This sympathetic attitude led to the presentation to the 
present Federal Oil Conservation Board of a proposal 
looking to the legalizing of pools with authority to limit 
oil production from each of the several regions. The 
officers of the American Petroleum Institute presented 
this proposal to the Oil Conservation Board but were 
met with the adverse opinion of Attorney General 
Mitchell, which opinion was to the effect that the board 
had no authority to grant immunity from the restraints 
of the Sherman law and intimated that the proposed 
poolings of interests was recognized by the Institute to 
be a violation of that law. It was then concluded that 
the control of production within any state was purely a 
state matter and that each of the several states might 
legislate as it saw fit upon this subject. As a result sev- 
eral states have enacted laws providing for the pooling 
of interests for the control of development within any 
given oil pool. 

In the state of Oklahoma this new law proposed that 
the owners of the land within a given pool would be 
authorized to control the development and pro rate the 
production among the owners. The Supreme Court of 
the state of Oklahoma has upheld the right of the Cor- 
poration Commission to pro rate production under spe- 
cific rules laid down by the law creating such authority. 
This law provided that a well once completed should be 
allowed to run for 24 hours after which it must remain 
closed for 65 days and thereafter the Public Utilities 
Commission might limit its production to 16 percent of 
capacity. It is now understood that an appeal will be 
made to the U. S. Supreme Court to determine the right 
of the state of Oklahoma to enforce this provision. It 
may be easily predicted that the Supreme Court will not 
sustain the right of any state to confiscate the property 
of any citizen nor to limit the use of such property ex- 
cept as that use may endanger the public health or 
safety. It is unfortunate that so much delay is essential 
to the determination of this question of fundamental 
principles which seems to be so well adjudicated. This 
is but another illustration of the very tedious processes 
which are essential to the determination of any new prin- 
ciple as applied to our domestic affairs. 
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Factoryizing HOSE familiar with the 
Coal Production & coal industry grant that its 

immediate need is to make 
money. It is readily apparent that if the coal market 
were to expand, that if a sudden demand were to de- 
velop, the problems of production and distribution 
would be greatly simplified from every standpoint. 
However, there is little likelihood of such a situation. 
With railroad and water transportation functioning as 
never before, there will be no runaway market. So coal 
must look to other and more substantial means of meet- 
ing its problem. 

Progress in an industry today is practically confined 
to but one line of endeavor—technical progress. <A 
sound and sensible method of meeting the situation is 
through the serious consideration of those things which 
go into coal produection—labor, material and power. 
So far as labor is concerned there seems to be at the 
present time a better realization of what its forces must 
contribute to the sound conduct of coal mining. On the 
whole, labor’s attitude is satisfactory. 

The application of power to production offers a tre- 
mendous opportunity to reduce costs, bring about 
greater efficiency, and create still greater safety. Elec- 
tricity is used quite generally in coal mines in cutting 
and hauling, but its application to drilling, loading and 
other underground processes is still in its infaney, 
although growing steadily. 

Machinery and the speeding up of the production of 
coal over smaller areas in underground workings bring 
about tributary betterments in the application of labor, 
material and power. Complete factoryizing of the under- 
ground processes, will go still further in reducing costs, 
and the operator will find that gratifying and even 
startling savings in materials and power will follow a 
sincere and competent effort toward technical progress. 


HE Bureau of Mines re- 

ports that the value of the 
mineral production of the 
country in 1929 was $5,830,000,000, or 8 percent greater 
than in 1928. Fuels increased 11 percent, due to large 
gains in the value of petroleum and natural gas. The 
value of bituminous output increased only moderately 
and that of anthracite showed no material change. The 
value of metallic products was 15 percent greater. Ex- 
cept for gold and silver, all the important metals con- 
tributed to this increase, of which nearly one-half was 
accounted for by a great increase in the value of copper. 
While the smelier output of copper increased 10 percent 
the value increased 34 percent; the average price was 
higher by 3.2 cents per pound, or 22 percent, than for 
1928. Production and consumption of copper continued 
at a high rate throughout 1929, but production so far 
outdistanced consumption as to cause an accumulation 
of stocks of refined copper at the end of the year of 
more than two and one-half times the stocks at the be- 
ginning. In lesser degree the lead, zinc, and aluminum 
industries benefited by increased output and higher price 
levels in 1929. The production of steel reached a new 
high level, exceeding 1928 production by 9 percent, 
and shipments of pig iron reached a new peak total of 
8 percent in quantity above 1928. Shipments of iron 
ore were 19 percent greater. Values of pig iron and 
iron ore averaged higher. The production of high-grade 
manganese ore showed the first increase since 1925 by 
reason of sustained operation of a process of beneficiat- 
ing carbonate ores. Gold production declined 1 percent. 
The quantity of silver produced increased moderately, 
but the average and total value decreased. 


Mineral 
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General View of 
Shovel Pit. Bottom 
of Pit 30 ft. Below 
300 Level. United 
Verde Copper Com- 
pany, Jerome, 
Arizona 


Mineral Resources of the Southwest 


For the purposes of this ar- 
ticle the territory referred to herein as 
the “Southwest” is limited to Arizona, 
New Mexico and western Texas. Further- 
more only the metallic mineral resources 
of this section will be discussed, although 
there exist important non-metallic oc- 
currences, such as petroleum, coal, nat- 
ural gas, gypsum, limestone, marble, 
fluorite, thenardite, asbestos, onyx, feld- 
Spar, etc. 

The subject can only be touched upon 
in its broadest sense, as a detailed dis- 
cussion of past and current production 
and future possibilities of even the 
metallic minerals would obviously require 
many times the space allotted. 

The word “resource” conveys the mean- 
ing “that to which one resorts for sup- 
ply” or “available property”; but it has 
been customary to present the importance 
and economic distribution of the various 


* Manager, Mining Department of the South- 
west, American Smelting & Refining Company. 


By J. Kruttschnitt * 


metals and minerals in terms of their 
past and current production. Unless, 
therefore, a mineralized region is actu- 
ally on the wane or has ceased to pro- 
duce, as indicated in yearly reports, a 
forecast of future productivity of a min- 
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eral province is seldom discussed in the 
“official” records of Mineral Resources. 
The answer to this apparent anomaly is 
found in the fact that with the exception 
of the so-called “porphyry” coppers and 
a few vein deposits, an estimate or 


Arvz+ NV 


Ariz.~NV/7ex 


Lead 


Zinc 


Copper 


Figure 1. Production of gold, silver, copper, lead and zine in 1929, compared 
graphically with total U. S. production 
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“euess” of expectant production is, in 
most districts, impracticable. It has thus 
become the custom to assume that the 
maintenance of a more or less even rate 
of production from year to year indi- 
cates an expected continuity for an in- 
definite time. 

It is natural that an informal dis- 
cussion of this kind should emphasize the 
five most important metals of the South- 
west, -viz, gold, silver, copper, lead, and 
zinc, of which copper is by far the lead- 
ing metal in point of production, distri- 
bution, and productive expectancy. Lead 
and zine resources, due partly to their 
close association in occurrence, had be- 
come relatively dormant after the ex- 
haustion of their oxidized ores, until the 
advent of the successful application of 
selective flotation reagents imparted a 
stimulus to the exploitation of the “com- 
plex” sulphide ores of these metals. This 
advance in metallurgy is responsible for 
the building of five mills in the South- 
west for treating lead-zinc sulphides, 
with a total capacity of 1,400 tons per 
day. 

For the past few years gold and silver 
have been won largely as by-product or 
accessory metals in the mining and 
milling of copper and lead-zinc ores. 
Gold and silver mines per se are not, at 
this writing, important factors in the 
production or known resources of these 
metals. 


Total value of the Southwest’s min- 
eral production in 1929 was $184,297,300, 
divided as follows: Arizona $158,433,300, 
New Mexico $25,108,000, Texas $638,000. 

The parts that the cardinal metals 
play in the Southwest in comparison with 
total United States production is shown 
by Figure 1. 

Production figures contained herein are 
largely those of the United States Bu- 
reau of Mines covering mine production 
and should not be confused with total 
United States Smelter production which 
includes metals contained in imported 
ores, secondary metals, etc. 


GOLD 

Mines with gold as the predominating 
value did not contribute as heavily to 
total production in 1929 as did mines in 
which the recovery of gold is incidental 
to the mining of some other metal. 
Nevertheless, in 1929 the Southwest pro- 
duced 238,289 ounces, representing 11.2 
percent of the United States production 
for that year. Of this total Arizona 
accounted for 204,000 ounces. 


Credit for the major part of current 
production of the yellow metal must be 
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accorded to the copper mines. Mohave 
and Yavapai counties in Arizona yielded 
the greater part of production from gold 
mining operations. Arizona and New 
Mexico contain over 50 recognized gold 
placer districts which vary widely as to 
size and importance, but because of lack 
of water supply, gold content or nature 
of occurrence, these deposits have not 
yielded either persistently or heavily in 
recent years. However, they must be 
reckoned as a resource which the vicissi- 
tudes of time and metallurgical tech- 
nique may make available in the future. 


SILVER 

The silver yield in the Southwest dur- 
ing 1929 amounted to 9,359,767 ounces, 
representing 15.3 percent or nearly one- 
seventh of the total United States pro- 
duction. Arizona’s and New Mexico’s 
contributions to this important total 
came almost entirely from copper and 
lead-zinec mines. Texas accounted for 
1,042,273 ounces, produced by the Pre- 
sidio Mine of the American Metal Com- 
pany. Other important producers of 
silver were Calumet and Arizona, Phelps 
Dodge Corporation, Magma, United 
Verde Extension, Shattuck Denn, Mon- 
tana (Eagle Picher Lead Co.), New Cor- 
nelia, Old Dominion and Ground Hog 
Mine (American Smelting & Refining 
Company). 

COPPER 

The Southwest, with an output record 
of 467,000 tons, is an important factor 
in the world’s production of copper, hav- 
ing accounted in 1929 for 46.9 percent 
and 22.6 percent of all the copper pro- 
duced by the mines of the United States 
and the world respectively. In addition 
this district (in this instance, New 
Mexico and Arizona, since Texas pro- 
duced only 200 tons in 1929) produced 
very nearly as much copper as Utah, 
Montana, Michigan, and Nevada com- 
bined. With a production of 416,800 tons 
in 1929, Arizona’s outstanding position 
in the copper industry is illustrated by 
the fact that 41.9 percent of the United 
States’ production and 19.8 percent of 
the world’s output is credited to that 
state. During last year Arizona mines 
extracted slightly more copper than 
Utah, Montana, and Michigan combined. 

The important copper producing dis- 
tricts are Globe-Miami, Bisbee-Warren, 
Ray, Superior, Morenci, Ajo, Jerome, and 
Santa Rita. 

Because of the advanced stage of ex- 
ploration and development in most of 
the copper mines, an estimate of known 
ore reserves of the Southwest, for the 
“porphyry” mines, and of ore in the 
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category of “reasonably expectant” for 
the lode deposits, is of interest at this 
time, when much discussion is being ac- 
corded to the copper industry and its 
general outlook. A distribution of re- 
serves by mines or districts is purposely 
avoided, as I am not at liberty to divulge 
the source of some of the information 
on which the estimate is based. The 
total ore reserves of the Southwest at 
this writing, I estimate at 831,000,000 
tons, sufficient at the current rate of 
mining (27,500,000 tons per year) to 
last 30 years. Of this amount the 
“porphyry” coppers account for over 
800,000,000, averaging 1.24 percent cop- 
per. This figure should not be viewed, 
by any means, as a limit of expectancy. 
There are several “porphyry” copper de- 
posits, for example, which, although 
having mined millions of tons from their 
properties, still report as large ore re- 
serves as they started with 15 or 20 
years ago. This condition is due to 
drilling of hitherto unprospected areas 
and to the mining of lower grade ores 
as a result of improved mining and mill- 
ing methods. The probability is, there- 
fore, that the above estimate of ore re- 
serves for the known deposits will be 
greatly exceeded before their final de- 
pletion. 

In addition to large scale producers, 
it is interesting to note that smaller 
shippers of copper ores to the smelting 
plants of the Southwest, aggregated 
over 75 in number, indicating a wide dis- 
tribution of workable mineral deposits. 


LEAD 

Compared to Missouri, Utah, and 
Idaho, the Southwest is not an important 
region in the production of lead; as wit- 
nessed by the fact that in 1929 it ac- 
counted for only 20,961 tons, or 3 per- 
cent of the total United States produc- 
tion. However, evidence of greater 
activity in the exploitation of lead re- 
sources is found in the appreciable in- 
crease in 1929 production over 1928 of 
approximately 4,000 tons. Although 
there were, last year, more than 60 
sources of shipments to the El Paso and 
Douglas lead smelters, the principal pro- 
ducers were the Pecos Mine of the 
American Metal Co., and the Ground 
Hog Mine of the American Smelting & 
Refining Co., both in New Mexico, and 
the Montana Mine of the Eagle-Picher 
Lead Co., in Arizona. 


ZINC 


As Texas did not report any zinc pro- 
duction for 1929, Arizona and New 
Mexico get credit for the Southwest’s. 
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Above—General view of open- 

pit mining, Chino mine of 

Nevada Consolidated Copper 

Company, Santa Rita, New 
exico 


Right—Power House and 
Concentrator of Ray Mine of 
Nevada Consolidated Copper 
Company, Hayden, Arizona 


Below — Smelting Plant of 

American Smelting and Re- 

fining Company, Hayden, 
Arizona 


contribution of 35,200 tons, or 4.8 per- 
cent of total United States mine produc- 
tion, of which New Mexico accounted for 
34,000 tons. Important zine producers 
are: Pecos Mine, of American Metal Co.; 
Ground Hog Mine, of American Smelt- 
ing & Refining Company; Empire Zinc 
Co., and Black Hawk Consolidated Mines 
Company, all in New Mexico. 


MERCURY 


Arizona and Texas (no production re- 
ported from New Mexico) produced in 
the neighborhood of 3,000 flasks of mer- 


cury during 1929, about 13 percent of the 
total United States production. 

The principal mercury producing mines 
in 1929 were those of the Arizona 
Quicksilver Corp., and Mercury Mines of 
America, Gila County, Ariz.; the Big 
Bend and Chisos Mines, Brewster County, 
Tex. 

MANGANESE 


Mines of the United States produced 
in 1929, 60,379 long tons of manganese 
of which 5,674 tons or 9.4 percent was 
produced by the Southwest, as follows: 
New Mexico, 2,969 tons; Arizona, 2,655 


tons; and Texas, 50 tons. These ship- 
ments averaged 43.6 percent manganese. 
In addition to the above, New Mexico 
produced 67,558 long tons of manga- 
niferous ore containing from 5 to 10 
percent manganese. 


IRON 

The only appreciable iron ore produc- 
tion of this section in 1929 was made by 
New Mexico, which produced 171,585 
gross tons, principally from the Hanover 
Bessemer property (United States Min- 
ing, Smelting & Refining Company) 
Grant County. 


MOLYBDENUM, TUNGSTEN, VANADIUM 


These rarer metals are not worked on 
a large scale and production thus far 
has been won from small sporadic oc- 
currences or as accessory to the mining 
of other ores. 

In 1929 some production of molyb- 
denum is recorded from Molybdenum 
Corp., of America, at Sulphur Gulch, 
near Questa, N. Mex.; Southern Copper 
Mining Co., Helvetia, Ariz.; Minerals 
and Metals Corp., Sahuarita, Ariz. 

Some vanadium as vanadinite associ- 
ated with cerussite, was mined near 
Globe, Ariz., by the E. C. O’Brien Com- 
pany and by the United Vanadium Cor- 
poration near Wickenburg, Ariz. 
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TENTATIVE PROGRAM 


JOINT MEETING 


WESTERN DIVISION—THE AMERICAN MINING CONGRESS 
and the 


AMERICAN INSTITUTE OF MINING AND METALLURGICAL ENGINEERS 
IN COOPERATION WITH 


West Texas Geological Society 
Centro Nacional de Ingenieros 


American Association of Engineers 


El Paso Chamber of Commerce 


Arizona Chapter, The American Mining Congress 
EL PASO, TEX., OCTOBER 13-14-15, 1930 


The American Mining Congress 
(WESTERN DIVISION, ANNUAL MEETING) 


MONDAY, OCTOBER 13, 1930 
Paso Del Norte Hotel 


MORNING SESSION 
9.00 A. M. 


Registration in Lobby. 
9.30 A. M. 

Morning Session, Banquet Hall. 

Brent N. Rickarp, Governor, Western Division, presiding. 

ADDRESS OF WELCOME, by Mayor R. E. Thomason, of El 
Paso. 

ADDRESS OF WELCOME, by Edgar W. Kayser, President, El 
Paso Chamber of Commerce. 

RESPONSE, by J. F. Callbreath, Secretary, The American Min- 
ing Congress.. 

ADDRESSES 

“THE ARIZONA INDUSTRIAL COMMISSION,” by 7. H. 
O'Brien, Governor, Arizona Chapter, American Mining Con- 
gress. 

“MINERAL RESOURCES OF THE SOUTHWEST,” by Julius 
Kruttschnitt, Jr.. Manager, Southwestern Mining Department, 
American Smelting & Refining Company. 


12 NOON 
ADJOURNMENT 
LUNCHEON MEETING—Board of Governors, Western Division 
of The American Mining Congress (El Paso Club, 10th Floor, 
Hussman Hotel). 


AFTERNOON SESSION 
2.00 P. M. 


Introduction of Resolutions. 


OPERATING PROBLEMS IN ARIZONA 

Chairman, T. H. O’Brien, Governor Arizona Chapter, The Ameri- 

can Mining Congress. 
ADDRESSES 

“DEVELOPMENT AND MINING AT INSPIRATION CON- 
SOLIDATED COPPER COMPANY MINE, INSPIRA- 
TION, ARIZ., by A. C. Stoddard, Assistant Mine Superin- 
tendent. 

“LONG HOLE PROSPECT DRILLING AT THE RAY MINES 
OF THE NEVADA CONSOLIDATED COPPER COM- 
PANY, RAY, ARIZ.,” by Moses Brown, Jr., Assistant Supev- 
intendent of Mines. 

“HISTORY AND DEVELOPMENT OF THE COPPER QUEEN 
BRANCH, PHELPS DODGE CORPORATION,” by J. B. 
Pullen, Engineer. 

“MANAGEMENT IN ITS RESPONSIBILITY TO INDUS- 
TRY,” by W. V. DeCamp, General Manager, United Verde 
Copper Company. 

“LUBRICATION IN MINING AND MILLING OPERA- 


TIONS,’ by 
ADJOURNMENT 
Sight-seeing trips, El Paso and vicinity. 
6.00 P. M. 


Barbecue and Spanish Festival, Juarez Brewery Gardens, Juarez, 
Mezwico. 
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The American Institute of Mining 
and Metallurgical Engineers 


TUESDAY, OCTOBER 14, 1930 
Paso Del Norte Hotel 


MORNING SESSION 


9.00 A. M. 
Registration of Delegates. 


9.30 A. M. 
Morning Session. 


Chairman, H. L. Carr, Secretary El Paso Section, American In- 
stitute of Mining and Metallurgical Engineers. 


ADDRESSES 


“CONCENTRATION OXIDIZED LEAD ORES AT SAN 
DIEGO MILL OF THE SANTA BARBARA UNIT,” Cia. 
Minera Asarco, Santa Barbara, Chihuahua, Mezico, by Au- 
gustus J, Monks and Norman L. Weiss. 


“MILLING PRACTICE AT THE SAN FRANCISCO MINES 
OF MEXICO, LTD.,” San Francisco del Oro, Chihuahua, 
Mezico, by Glenn L. Allen. 


“TOP SLICING WITH FILLING OF SLICES,” as used at the 
Charcas Unit of the Cia. Minera Asarco, Charcas, San Luis 
Potosi, Mexico, by Howard Willey. 

“GEOLOGY OF ORE DEPOSITS IN NORTHERN MEXICO,” 
by J. G. Barry and others. ° 


ADJOURNMENT 
12.30 P. M. 
Luncheon in honor of Mezican delegates, Hussman Hotel, Crystal 
Ball Room. 
2.00 P. M. 


Afternoon Session. 
Chairman, E. P. MATHEWSON, of the Arizona Section, American 
Institute of Mining and Metallurgical Engineers. 
ADDRESSES 


“HISTORY AND DEVELOPMENNT OF PYROMETAL- 
— AT THE COPPER QUEEN SMELTER,” by H. FH. 
tout. 


“THE EL PASO REFINERY OF THE NICHOLS COPPER 
CO.,” by Frank R. Corwin and Frank 8. Harloff. 


“NATURAL GAS FIRING AT THE EL PASO SMELTING 
eg Z the American Smelting and Refining Co., by 
. R. Marble. 


“RECENT DEVELOPMENTS IN PRIMARY CRUSHING,” 
by David Cole. 


“MINE METHODS AND COSTS AT THE PRESIDIO MINE,” 
by VanDyne Howbert and Richard Bosustow. 


ADJOURNMENT 
Sight-seeing trips, El Paso and vicinity. 
7.00 P. M. 


American Institute of Mining and Metallurgical Engineers Direc- 
tors’ Dinner, Hotel Paso Del Norte, Unique Dining Room. 
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Cooperating Organizations 


WEDNESDAY MORNING, OCTOBER 15, 1930 
Paso Del Norte Hotel 


9.00 A. M. 
Registration of Delegates. 
9.30 A. M. 
West Texas Geological Society, San Angelo, Texas 


Chairman, Epaar Kraus, of the West Tewvas Geological Society 

and American Association of Petroleum Geologists. 
ADDRESSES 

“GENERAL GEOLOGIC FEATURES OF WEST TEXAS AND 
NEW MEXICO,” by Dr. Bybee. 

“SULPHUR DEPOSITS IN WEST TEXAS AND NEW 
MEXICO,” by H. L. Porch, Jr. 

“POTASH DEPOSITS IN WEST TEXAS AND NEW MEX- 
ICO,” by Paul Weaver. 

“NON-TECHNICAL DISCUSSION OF GEOPHYSICAL 
METHODS AND RESULTS,” by W. R. Nelson, Chief Engi- 
neer, Radiore Company. 

American Association of Engineers, El] Paso Chapter 


Chairman, L. R. Frock, President, El Paso Chapter, American 
Association of Engineers. 


“AIMS AND OBJECTS OF THE AMERICAN ASSOCIATION 
OF ENGINEERS,” by Dr. G. M. Butler, Dean, University 
of Arizona, T'ucson, Ariz. 

Centro Nacional de Ingenieros of Mexico, D. F. 

Chairman, Sk. INu. Gustavo P. SERRANO, Commissioner for 
Mexico of the United States and Mezvico Boundary Survey 
(Comision Mexicana de Limites). 

“LA MINERIA EN DURANGO Y SUS PROBLEMAS,” by Lic 
Alberto Terrones Benitez, Acting Governor of the State of 
Durango, Merico. 


Other addresses on Engineering Problems in Mevico (to be 
selected). 
ADJOURNMENT 


12.30 P. M. 


Luncheon in honor of West Texas Geological Society delegutes and 
friends, El Paso Club, Hussman Hotel. 


The American Mining Congress 
(WESTERN DIVISION, ANNUAL MEETING) 
WEDNESDAY, OCTOBER 15, 1930 
Paso Del Norte Hotel 
AFTERNOON SESSION 


2.00 P. M. 
Chairman J. M. SULLY, Governor of the New Meawvico Chapter of 
The American Mining Congress. 
ADDRESSES 


“A SANDSTONE COPPER DEPOSIT,” by J. J. Stauber, 
Pastura, N. Mea. 

“METHODS FOR DETERMINING METALLURGICAL AND 
EFFICIENCY RESULTS AT THE SELECTIVE FLOTA- 
TION MILL OF THE BLACK HAWK CONSOLIDATED 
MINES COMPANY,” by Ira L. Wright, Manager. 

“MILLING PRACTICE AT THE PECOS MINE OF THE 
AMERICAN METALS COMPANY,” by J. 7. Matson and 
C. Hoag. 


Report of Committee on Resolutions. 
4.30 P. M. 
ADJOURNMENT 


7.00 P. M. 
Annual Banquet and Ball, Banquet Hall, Paso Del Norte Hotel. 
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Exeursions 
THURSDAY, OCTOBER 16, 1930 


EXCURSION TO CARLSBAD CAVERNS 


Those wishing to make this trip, which can be made in one 
day, will please make arrangements with those in charge of regis- 
tration of delegates. 

Trips will also be made to various points of interest around El 
Paso, including the following: 


Nichols Copper Company Refinery. 

Pasotex Petroleum Company Refinery. 

Texas Company Refinery. 

Rio Grande Oil Company Refinery. 

El Paso Smelting Works. 

Southwestern Portland Cement Company. 

Rio Grande Station of El Paso Electric Company's Power Plant. 


Other trips in El Paso and Juarez will be arranged to suit the 
convenience and desires of members and delegates. 

Arrangements will be made for those desiring to take a trip to 
visit the Chino Mines of the Nevada Consolidated Copper Co., and 
other points of interest at Silver City, N. Mex. 

The Eighth Annual Convention of Mexican Engineers will be 
held at Durango, Mexico, in the latter half of October. Arrange- 
ments for those desiring to attend this convention, and to make 
the trip to Chihuahua City, Durango and other points of interest 
in Mexico, may be made through the Committee on Excursions. 


Committees 


CONVENTION HEADQUARTERS, 
HOTEL PASO DEL NORTE 


GENERAL COMMITTEE ON ARRANGEMENTS 


Brent N. Rickarp, Chairman. 

Matcotm H. CARPENTER, Accommodations and Transportation. 

R. Technical Program and Meetings. 

Howarp H. Fie.ps, Entertainment. 

Frank J. GANNON, Finance. 

GERALD F. Perry, Press and Publicity. 

Mrs. Joun G. Barry, Ladies’ Entertainment. 

L. M. Lawson, International Relations. 

Gustavo P. SERRANO, Mevican Engineers’ Participation. 

FrepericK M. SHAw, Mining and Metallurgical Industries’ Par- 
ticipation. 

Water G. HAMILTon, Petroleum Industries’ Participation. 

H. G. Frost, Natural Gas Industries’ Participation. 

W. R. Bratr, Cement and Crushed Rock Industries’ Participation. 

GrorcE B. Ryan, Mining Supply Companies’ Participation. 

Joun W. Kipp, College Students’ Participation. 


TECHNICAL PROGRAM AND MEETINGS 


R. Chairman 


John G. Barry, James EB. Bell, H. L. Carr, David Cole, W. S. 
Harrison, Robert McCart, H. R. MacMichael, L. Plass. 


ACCOMMODATIONS AND TRANSPORTATION 


Matcotm H. Carpenter, Chairman. 

JoHN R. Datsy, Vice Chairman in Charge Hotels and Registra- 
tions. 

CHarRLEs F. THompson, Vice Chairman in Charge Transportation 
and Excursions. 


HOTELS AND REGISTRATIONS 


Don Carpenter, T. A. Courchesne, LeRoy G. Hetrick, B. Norris 
Hobart, Manuel F. Mora, E. E. Miller, Robert S. Reading, 
Warren Small. 


TRANSPORTATION AND EXCURSIONS 
Homer E. Anderson, John P. Dyer, Chas. E. Graham, H. E. 
Nichols, Ben N. Norton, Herbert Wolcott, Robert C. Stryker. 
ENTERTAINMENT 


Howarp H. Fierps, Chairman 


Harold Boedtker, R. H. Carrington, J. W. Crowdus, John S. Cur- 
tiss, A. L. Eaton, Frank Fletcher, Paul Harvey, L. R. Hoard, 
E. Norris Hobart, Frank Knotts, Marden H. Hayward, 
Alfonso Martinez, E. E. Neff, Manuel B. Otero, Armando 
Santa Cruz, W. P. Schumacher, 8. E. Stretton, Chas. Stott, 


Frank Thomas. 
FINANCE 
Frank J. GANNON, Chairman 
W. R. Blair, J. D. Foster, George B. Ryan, H. A. White. 
PRESS AND PUBLICITY 


GeraLp F. Perry, Chairman 


M. Boretz, H. W. Hailey, H. S. Hunter, B. W. Lewis, W. J. 
Moran, Wallace Perry, Dorrance Roderick. 
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By Malcolm H. Carpenter * 


THE spot on which El Paso 
is situated was first visited by white 
men almost a hundred years before the 
Pilgrims landed at Plymouth Rock. This 
was in 1536, when Cabeza de Vaca, who 
had been wrecked off the Gulf Coast, 
vame inland with two or three com- 
panions. Later, in April, 1598, Don 
Juan de Ornate with a company of ex- 
plorers reached the pass and took this 
vast country of “Nueva Mexico” for 
himself, “King Phillip II of Spain and 
God.” It was here the first drama was 
ever played on United States soil. Cap- 
tain Farfan de los Godos, a member of 
Ornate’s expedition, wrote it and it was 
performed before his company in the 
El Paso Valley. 

In 1659 Father Garcia de San Fran- 
cisco de Zuniga arrived with two priests 
to christianize the Indians. The mission 
which now stands in Juarez was started 
in that year and completed nine years 
later. In 1680 Spanish colonists in the 
Santa Fe district were forced to flee 
from hostile Indians, and they settled in 


~ * Manager, The Mine and Smelter Supply Com- 
pany, El Paso, Texas. 


746 


what is now known as Juarez, for here 
the vast herds of cattle, sheep and goats 
that the priests had acquired provided 
them with food. Juarez then became, 
in addition to a missionary center, a 
military headquarters for the recon- 
quest of New Mexico, which was started 
in 1681. By 1695 New Mexico was 
practically again under the domination 
of the Spaniards. 

The first person of English descent 
to reach El Paso of which there is rec- 
ord was probably Lieut. Zebulon Pike, 
who came here in 1802 as a prisoner 
from Santa Fe, having unknowingly 
built a fort and erected the American 
flag on Spanish soil. 

Very little happened during the next 
20 years because of the hostile Indians, 
and in 1836 came the struggle for Texas 
independence. However, it was not until 
several years after annexation that the 
El Paso district came to be considered 
as a desirable place for Texans and 
Americans in general. 

It was about the year 1861 that the 
Santa Fe trail from Chihuahua City to 
Santa Fe was started, and El Paso then 
became a trading post on this route. It 
was nearly 200 years after the settle- 
ment of the south bank of the Rio Grande 
that the first house was built on the 
north bank. This house was built in 
1827 by Juan Maria Ponce de Leon, and 
was built in what is now the heart of 
the El Paso business district. 


The business district of 
Paso 


EL PASO— 


its relation to the mining industry 


In 1850 the Butterfield mail route was 
started from San Antonio to El Paso. 
At this time there were four places of 
importance on the north bank of the 
river—Coontz’s Rancho, Magoffinsville, 
Stevenson’s Ranch and Hart’s Mill, the 
first flour mill in this territory. All of 
these places are now within the El Paso 
city limits, but at that time it was not 
safe to go from Magoffinsville to Coontz’s 
Rancho on account of the Indians. 

In 1852 the stage station had become 
so important that the Government es- 
tablished a post office and named Frank- 
lin Coontz postmaster. The postmaster 
was required to name the station, and he 
called it Franklin, which name it retained 
until 1859, when it was changed to El 
Paso at the suggestion of Gen. Anson 
W. Mills. Paso del Norte, the name of 
the settlement on the south bank of the 
river, had been changed to Juarez, in 
honor of Benito Juarez, the “George 
Washington of Mexico.” | 

In 1881 the first railroad was built 
into El Paso and thus permanently con- 
nected El Paso with the outside world. 
Until a little more than a quarter of a 
century ago El Paso remained an adobe 
village, but from that time the city grew, 
doubling its population every decade until 
this last, when it showed an increase of 
more than 32 percent. 

Mining has played a very important 
part in the development of the city of 
El Paso. In the sixteenth century 


2 
- 
> 
| 
| 
| | 
| 


October, 1930 


Spanish explorers, lured by tales of fab- 
ulous wealth that could be found in the 
southwestern country, first saw the pass 
where El Paso now stands. Following 
the explorers came the priests to con- 
vert the Indians. Mines were located 
and operated by these priests, and tales 
are still told in this southwestern coun- 
try of the lost Spanish mines, which even 
today are sought by treasure hunters. 
During those days of first mining ac- 
tivity by the white men, El Paso be- 
came first a missionary and military 
post and then a trading center for this 
vast area, until today it has become the 
largest city along the Mexican border, 
serving the mining centers of New Mex- 
ico, Arizona, and the Republic of Mexico. 
In so far as Arizona is concerned, El 
Paso may be likened to the neck of a 
bottle, its products having to pass 
through El Paso to the eastern markets. 
El Paso occupies a strategic point in 
relation to transportation, being built in 
the lowest snow-free pass of the Rocky 
Mountains at an elevation of 3,762 feet 
above sea level. Several transcon- 
tinental railroads pass through El Paso, 
connecting it north, northeast, east and 
west with all of the larger commercial 
centers of the United States. It also has 
two major lines running into Mexico. 
The “Broadway of America” Highway 
passes through El Paso, and the great 
airway recently established, which is to 
be the major airway of the United 


States, from east to west, will also pass 
through. 

These vast arteries of modern trans- 
portation have been built into El Paso, 
and “El Paso del Norte,” as the Span- 
iards named it, which means “Pass of 
the North,” has become the gateway into 
the Republic of Mexico as well as the 
passway between the east and west 
coasts. 

One of the most important events in 
the mining history of El Paso was the 
successful negotiation by Gen. James 
Gadsden of the strip of territory across 
southern Arizona and New Mexico, 
known as the Gadsden Purchase. For 
$10,000,000 the United States acquired 
from Mexico this strip of land, which 
Santa Ana scorned as a waste place in- 
fested with Apaches, thus giving to this 
country one of the richest mining terri- 
tories in its entire limits. 

El Paso’s importance as a trade cen- 
ter in the mining industry may be seen 
by a brief survey of the mining ac- 
tivity in the El Paso trade area. This 
El Paso trade area logically, economi- 
cally and geographically includes the 
western part of Texas, the States of 
New Mexico and Arizona, and the Re- 
public of Mexico, especially that part of 
Mexico which lies between the two moun- 
tain ranges. 

There are several smelters located in 
this territory; the large El Paso smelter 
owned by the American Smelting & Re- 
fining Company, located in El Paso; 
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Phelps Dodge and Calumet & Arizona 
located in Douglas, Ariz.; one each in 
Miami, Hayden, Clarkdale and Clemen- 
ceau, Ariz.; and one each in Torreon 
and Chihuahua, Mexico. 

There are also copper leaching plants 
located at Ajo and Globe, Ariz. 

Also tributary to El Paso are the min- 
ing districts located at Lordsburg and 
Silver City, New Mexico, chief among 
which is the “Jackling” property, 


El Paso Smelting Com- 
pany 


The Rio Grande Oil 
Company Refinery 


namely, the Nevada Consolidated Copper 
Company, a very large mine of open pit 
work. The Nevada Consolidated Cop- 
per Company also have another large 
mine at Hayden, Ariz. 

The American Smelting & Refining 
Company’s El Paso smelter during an 
average year receives more than 310,000 
tons of ore from 225 shippers in five 
states and Mexico. From this ore, 
which is ready for refining, are obtained 
50,000 tons of copper, 30,000 tons of 
lead, 61,000 ounces of gold, and 5,000,000 
ounces of silver. 

The development of El Paso as a mine 
supply and smelting center has been 
rapid since the advent of the first rail- 
road in 1881. To the south, in Mexico, 
lies a great known undeveloped mineral- 
ized area. In Arizona and part of New 
Mexico sufficient ore has been blocked 
out by large mining companies to keep 
mines, mills and smelters in full-time 
operation for many years. Other known 
areas await development. In_ west 
Texas, around Van Horn, Sierra Blanca 
and in the Davis Mountains and the Big 
Bend country are other mineralized 
areas to be brought into production when- 
ever demand justifies their development. 

In southeastern New Mexico and west 
Texas are large deposits of potash, on 
which the Government has been making 
extensive surveys. The American Pot- 
ash Company has recently begun de- 
velopments on a_ potash field which 
shows indication of being a large deposit. 

Some time ago natural gas was 
brought into El Paso and is being used 
by large industrials, such as the El Paso 
Smelter, the El Paso Electric Railway 
Company’s power plant, etc. It has now 
been decided to pipe natural gas from 
west Texas through El Paso into Ari- 
zona to serve the mining industry in that 
state. 

In 1930 the Nichols Copper Company 
finished the construction of and opened 
their new, large copper refinery. This 
refinery has a capacity of 100,000 tons 
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The Texas Company Refinery 


of refined copper per year. As a result 
of building this refinery in El Paso, the 
El Paso Electric Railway Company 
(Stone & Webster) spent over $5,000,000 
in a new plant and equipment in order 
to serve the refinery and the city of 
El Paso. 

Located in El Paso are several large 
and some nationally known mining and 
supply jobbing houses which serve this 
industry in Arizona, New Mexico, west 
Texas and the Republic of Mexico. Min- 
ing has thus been important in building 
up the city. 

There has also been built in El Paso 
recently the Pasotex Refinery, a sub- 
sidiary of the Standard Oil Company of 
California, and the Texas Company Re- 
finery. Besides these the Rio Grande 
Oil Company have a large refinery, 
which has been expanded very materially 
within the last year. Oil is being piped 
from the west Texas oil fields to serve 
these refineries. The oil fields in Lea 
County, N. Mex., and Crane County, 
Tex., and many of the large oil wells 
that have been brought in in west Texas 
are all tributary to El Paso. Competent 
geologists have estimated that the west 
Texas oil pool is one of the largest oil 
pools that has ever been uncovered. 

Another important industry to El Paso 
is the lumber industry. Geographically 
El Paso is really the “hub” of the large 
tracts of timber in Arizona, New Mexico, 
west Texas and Mexico. More than 25,- 
000,000 board feet of lumber are cut an- 
nually in these forest regions. The prin- 
cipal standing timber is white pine and 
fir. Much of this goes into heavy tim- 
bers and ties for mine and railway con- 
struction. A fair proportion of it is 
distributed through retail yards in El 
Paso. Large companies operate modern 
saw and planing mills in Arizona, New 
Mexico and the Republic of Mexico, em- 
ploying more than 3,000 men. 

The cattle industry, which at one time 
was the largest industry of this section, 
is still very important, and upon it de- 
pends a great deal of the prosperity of 
El Paso. In 1929 the Union Stockyards 
in El Paso handled a total of 143,916 
cattle, 43,982 hogs, 178,045 sheep, and 
1,884 horses and mules. Their value 
was more than $1,250,000. Most live- 
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stock shipments from the territory, mov- 
ing east and north, do not clear through 
the El Paso yards. 

Within the last few years there has 
been developed here in Ei Paso and in 
its tributary valleys a large cotton in- 
dustry. The city of El Paso is in the 
center of the Elephant Butte reclamation 
project. There are 180,000 acres under 
irrigation. Irrigation water is taken 
from the Rio Grande River and is im- 
pounded in Lake B. M. Hall, which is 
formed by the Elephant Butte Dam, 
about 130 miles north of El Paso in New 
Mexico. This is the largest artificial 
lake in the world. In this district cotton 
leads in crops, with alfalfa second. In 
1929 crop values were more than $12,- 
000,000, with an average value of $78.39 
ner acre. Agricultural investment in 
this area is $45,500,000. 

There are within 75 miles of El Paso 
42 cotton gins in operation, the cotton- 
seed oil is extracted by six cotton oil 
mills, while there are five cotton com- 
press and fumigation plants. In addi- 
tion, there is also the El Paso cotton 
mill, an 8,000-spindle mill, which sup- 
plies garment factories and tent and 
awning companies in El Paso with cloth 
and ships material to other markets. 

Besides cotton and alfalfa the El Paso 
Valley produces vegetables, small fruits 
and grains and very fine pears and toma- 
toes. There is a tomato cannery located 
at Anthony, N. Mex., from whence toma- 
toes are shipped to the eastern markets 
as a very fancy product. 

In addition to the above industries, 
El Paso has a large foundry and ma- 
chine company, which serves the mining 
industry throughout the Southwest on 
many of its requirements. Also there 
is the Southwestern Portland Cement 
Company, whose cement has been ac- 
cepted and used by the Government in 
some of its large projects, such as the 
Roosevelt Dam and the Coolidge Dam. 
There are also brick companies, tile 
manufacturers and many smaller in- 
dustries. 

As the chief distributing center of an 
800-mile radius area, El Paso has four 
wholesale grocery houses, five wholesale 
produce houses and many smaller deal- 
ers and brokers to handle the food dis- 
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tribution in its primary wholesale trad- 
ing area. Many of these maintain 
branches in the outlying districts. There 
are also 11 dry goods wholesalers, three 
large hardware jobbers and dealers, and 
branch offices of the principal automobile 
and truck manufacturers distribute in 
west Texas, Arizona and New Mexico. 

Geographically El Paso is between 
700 and 800 miles from any large city. 
To the east are Houston, San Antonio 
and Dallas; northeast are Kansas City, 
Oklahoma City and St. Louis; north is 
Denver and west is Los Angeles. Al- 
most all of these cities are equally dis- 
tant, so that situated as it is in the 
center of this vast, fast-growing south- 
western territory, rich in minerals, oil, 
cotton, lumber and cattle, El Paso has 
indeed a bright future as the “Queen 
City of the Desert.” 

As the gateway to Mexico, El Paso 
is also an important export and import 
point. For the fiscal year ending June 
30, 1929, the foreign trade with Mexico 
cleared through ports of entry in El 
Paso’s primary wholesale trading area 
totaled $36,312,496. Imports, the major 
portion of which was ore, to be treated 
at the El Paso Smelter, totaled $21,- 
486,262. Exports into Mexico, mainly 
American-made consumer goods, totaled 
$14,826,234, of which $9,589,614 cleared 
through the El Paso district 24, and the 
rest through Naco and Douglas. 

In 1928 there were 1,214,851,270 
pounds of freight received in El Paso 
and 779,247,520 pounds sent out of El 
Paso. The three largest items of freight 
were copper concentrate, cement and 
cotton. 

The business growth of El Paso is 
clearly shown by bank figures. There 
are three national banks in El Paso and 
a branch of the Federal Reserve Bank of 
Dallas. In 1929 bank debits to indi- 
vidual accounts were $498,208,962 as 
against $416,222,221 in 1928, an increase 
of $81,986,740. El Paso subdistrict 
members of the Federal reserve bank 
showed on a recent call total resources 
of $71,075,000. Adding the state bank 
resources in the El Paso district brings 
the total banking resources in the El 
Paso district to more than $100,000,000. 

During the (Continued on page 752) 
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By G. P. Grimsley * 


IN THE early days of this Re- 
public, manufactures were concentrated 
in New England, but the center of in- 
dustry moved westward, reaching west- 
ern Pennsylvania in 1850, and in 1920 it 
was located in west central Ohio, follow- 
ing the center of population in its migra- 
tion westward. 

The industrial area was north of the 
Mason & Dixon Line and north of the 
Ohio; but in due process of time these 
lines were not trade barriers, and indus- 
tries crossed into the adjoining states 
and moved southward. 

The Southern states with 29 percent of 
the total area of the United States, with 
31 percent of the total population, pro- 
duced in 1927, 14 percent of the total 
value of manufactured products. 

For a period of time, in reality too 
long, the South was regarded as the 
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land of cotton and the sugar cane, and 
the treasure house of raw materials 
mined for the manufacture into the fin- 
ished products of commerce in more dis- 
tant centers. ‘ 

Southern cotton fed the mills of New 
England; southern kaolin clays blended 
in the northern potteries supplied the 
home and trade with fine china-ware; 
many southern minerals formed the nec- 
essary raw materials for more remote 
industries. While these mines added to 
the wealth of the South, they added even 
more wealth to the North. 


Greater wealth and prosperity will 
come to any state from manufacturing 
plants using its raw materials at home, 
than by exporting them to more or less 
distant manufacturing centers. 

Thus, the bauxite mines yield about 
two million dollars to the South, while 
the value of aluminum manufactured 
products is nearly forty million dollars. 

The logical and economic field for the 
location of industrial plants is as near 
as possible to the source of raw mate- 
rials and fuel, with short or low cost 
haul to large markets. There should be 


$2,000,000 


a greater development of factories and 
plants within the states where the raw 
materials are available, but how can this 
be done? 

In the past 10 years new conditions 
have entered into plans of industry and 
especially into industrial expansion. Keen 
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“There should be a 
greater development of 
factories near the raw 
materials. Bauxite 
mines yield about $2,- 
000,000 to the South, 
while the value of 
aluminum manufac- 
tured products is nearly 
40,000,000” 
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and active competition now requires as 
low cost as possible, efficiency in opera- 
tion is attracting more attention than 
in past decades. The principle of low 
inventories brings low stocks through 
prompt transportation. 

All of these factors have and are hav- 
ing an important effect on the industrial 
growth. Localities which in the past 
have been the active centers of certain 
industries are facing new problems in 
the retention of some of these industries. 
Their expansion when compared with the 
country as a whole is not always as 
satisfactory as they might desire. 

One leading industrial district shows 
in past two decades 8 percent increase in 
its freight tonnage, but the country as 
a whole increased 44 percent. 

A certain prominent steel center in- 
creased its output 15 percent, but in the 
entire United States the increase was 
120 percent. 

For a state or a district to be indus- 
trially prosperous, certain conditions 
must be present. First, there must be 
available raw materials convenient, 
favorable manufacturing conditions, 
good markets, and good transportation. 
What are these conditions in the South? 

In addition to many metals, practi- 
cally all the valuable non-metallic min- 
erals are found in these Southern states 
in commercial quantities. When we 
think of kaolin, feldspar, mica, bauxite, 
phosphates, sulphur, corundum, we think 
of the South and not the North. 

These Southern mines produce nearly 
half the country’s feldspar, 75 percent of 
the kaolin, 40 percent of the mica, 58 
percent of the oil, 45 percent of the 
coal, practically all the phosphates, and 
85 percent of the world sulphur. 

The location and value of these and a 
host of other mineral products for this 
entire Southern area are for the first 
time grouped and described in that very 
valuable and illuminating book by Dr. 
Henry Mace Payne, published under the 
auspices of The American Mining Con- 
gress, entitled “undeveloped Mineral Re- 
sources of the South,” 350 pages of con- 
centrated data which gives a new im- 
pression of Southern mineral wealth. 
This book alone proves there is available 
abundant and high quality raw mate- 
rials. 

Manufacturing conditions must be 
favorable in this section, or the value of 
manufactured products would not have 
increased 217 percent from 1909 to 1919 
and nearly 6 percent from 1919 to 1927, 
the last available statistics of the United 
States census. 

There are impressions, however, trans- 
lated into pseudo facts that the climate 
and labor conditions in the South are 
rather adverse to efficient industry; that 
the people of this section are not inter- 
ested in new factories; and that they are 
not in accord with the traditions of what 
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is often restrictively termed an agricul- 
tural section. Concerted effort sup- 
ported by the real facts should be ex- 
erted to overcome any such propaganda. 

The country and the world markets 
are open to the South the same as in 
other sections of the country. It is 
quality and price which sell goods, and 
not a name plate of town, city or dis- 
trict. 

What of transportation: Years ago in 
song and story ridicule was directed 
against the railroads of the South from 
time to time, as it was also directed to- 
ward worthy men and institutions in 
many climes. 

Even if there was any vestige of truth 
in such flings, the record today is clear. 
Transportation prompt and reliable is 
available in the various Southern states 
over some of the most modern equipped 
and most efficiently managed and oper- 
ated railroads in the country. In this 
Southern area is located over one-third 
of the total 250,000 miles of the nation’s 
railroads. 

In the second place, perhaps more im- 
portant than raw materials, manufac- 
turing conditions, markets, and transpor- 
tation, there must be for industrial suc- 
cess, available capital and also enter- 
prise, or what has been termed very 
aptly resourcefulness. 

One of the most keen and brilliant 
business writers and public speakers of 
this country is Merle Thorpe, editor of 
Nation’s Business, the official organ of 
American business interests. In a recent 
address he stated that the progress of 
this country in past years was not due 
so much to its very wonderful resources, 
but due to a word similar in sound, re- 
sourcefulness. 

Capital is available normally whenever 
projects are proved to be reasonably sure 
of profit. Capital is usually looking for 
good investments. 

The great need, therefore, for indus- 
trial development in any town, city, or 
district, where conditions are favorable 
for a given industry, is this principle of 
resourcefulness on the part of its citi- 
zens. 

There should be cooperation, good team 
work for the good of the people and for 
industry. Individual work for the ad- 
vancement of this or that town or city 
is very important, but even more val- 
uable is the cooperation of the different 
communities, all pulling together for the 
benefit of their district as a whole. 

The individual or local work is car- 
ried on properly by local business organ- 
izations, chambers of commerce, business 
clubs, or whatever name may be given. 

The cooperative work of the different 
communities should be concentrated in a 
broader organization. In some states 
this work is done by a state business 
body. 

In the South, it should be more than 
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a state group, rather an industrial union 
of the states which would work to the 
interests of the entire section, broadcast 
the advantages of this region, and com- 
bat false impressions. 

Dr. Payne has given the facts about 
raw materials in his book. The other 
favorable factors of climate, markets, 
transportation, civic and state conditions 
also should be made known to the peo- 
ple of the South and to those beyond her 
borders. 

Then comes the problem, how to de- 
velop industries. Too often we are on 
the inside looking out, searching afar 
for the Aladdin, the mysterious stran- 
ger, to come in and light the lamp of 
our progress. 

The people at home should start the 
movement and the search should be on 
the inside for the men of vision, indus- 
try, and the capital; and then the out- 
side builder will follow if he is needed. 

The Domestic Distribution Department 
of the United States Chamber of Com- 
merce a few years ago made an inten- 
sive study of the location of industries 
and the causes therefor in 755 cities. 
What did it show? 

Four hundred and six of these cities 
gained 1,703 plants of which 1,233 were 
new, excluding branches and expansions. 
Eighty percent of these were financed 
locally, 5 percent were financed by a 
combination of local and outside capital; 
and only 15 percent were the result of 
outside capital. The growth was from 
the inside. 

While efforts should be made primarily 
at home for this industrial development, 
the outside regions should learn of the 
advantages of the South by proper and 
effective distribution of this knowledge. 
Light hidden under a bushel does not 
shed its beams very far into the world. 

This distribution may be done in sev- 
eral ways; by well written pamphlets 
which could be accurate and concise, by 
general advertising, by radio. 

We who live on the border or further 
away from your hospitable Southland, 
by radio know of Louisiana, the land of 
promise through Shreveport with its 
characteristic salutation. 

We know of Jacksonville in the land 
of sunshine. We hear of the national 
playgrounds of Hot Springs, and Rich- 
mond where the South begins. It is dif- 
ficult to measure the good results of such 
messages, but they are far reaching. 

Exhibits of Southern raw materials and 
manufacturers by railroads and city or- 
ganizations at the National Chemical 
Show in New York City every two years, 
and at Northern industrial fairs, have 
greatly widened the knowledge of the 
South’s resources and advantages. They 
have brought into these districts some 
new industries. Possibly more attention 
and participation in these shows and 
fairs should be given. 
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RAILWAY 


TRANSPORATION .. 


a factor in the development of 


By H. R. Safford * 


ALL INDUSTRY is interesting, 
of course, for anything that is creative 
is interesting, but mining has, in addi- 
tion to the ordinary interest that goes 
with the assembling of things and the 
application of these things to the satis- 
faction of human desires, the added ele- 
ment of interest that comes from the 
mysteries of nature so prominent in the 
geological research and _ investigation 
that is such a prominent feature of 
that work which we call mining and no 
profession gives more or greater oppor- 
tunity for that characteristic of the 
human mind we call imagination to 
range and study. 


* Vice President, Missouri-Pacific Ry. 


-- - Natural Resourees 


It is an almost universal human trait 
to be attracted to the mysteries of geol- 
ogy. Ill warrant every child has it and 
the degree may vary and does vary—and 
the extent to which that influence may 
operate in later years, of course, varies 
but it never becomes inactive. 

Mining has been a prominent factor 
in the industrial growth on the North 
American Continent and it is quite ap- 
parent that it will grow no less promi- 
nent in our industrial growth as time 
goes on, because we are an industrially- 
minded race of people on this side of the 
two large oceans, and that tendency will 
not reduce as long as economic condi- 
tions do not change materially. 

The industry of mining and the in- 
dustry of transportation have grown 
hand in hand in this country. This be- 
cause railway transportation, or at least 
a large part of the rail transportation 


plant, preceded so much of the mining 
development. That established a rather 
close relationship between these two 
major industries from an early date. 


The history of rail development in the 
United States, at least the early history, 
was characterized by many examples of 
railways being constructed largely for 
handling products of mines. It was, and 
still is, true that the products of mines 
compose a very large proportion of the 
tonnage of rail movement. An analysis 
of this for the past few years shows: 


PERCENT TONS PRODUCTS OF MINES ORIG- 
INATED OF TOTAL TONS ALL FREIGHT 


ORIGINATED 
Total Class 1 Total Missouri 
Carriers U. S. Pacific Lines 
54.17 43.84 
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It is interesting that the proportion of 
products of mines has not varied greatly. 
It was a class of traffic that was, and 
still is, desired by railways for several 
reasons. It means usually a better and 
larger train load. It means the use of 
a type of equipment that is adapted to 
many classes of freight. It means less 
trouble in the way of claims for loss and 
damage. It is freer from the effects of 
climate in transit and, I imagine, as 
time goes on, it will represent no 
smaller portion of tonnage than at pres- 
ent, because the effect of competing 
transportation is less with these move- 
ments of heavy, bulky commodities than 
with higher class of merchandise. 

The railway owes much to the mining 
industry beyond its value. The railway 
has been, and still is, a heavy consumer 
of the products—first, in fact, to no less 
degree perhaps in the use of metals and 
other minerals. There is in use in loco- 
motives, cars and rails, and other facili- 
ties today roughly estimated 100,000,000 
tons of metal and the average annual 
requirement to overcome retirements and 
new plant would be not less than 10,- 
000,000 tons. 

So the mining industry is of interest 
to the railway and the railway is of 
vital interest to the mining industry 
from the standpoint of the purchasing 
power. 

This last statement is foundation for 
the assertion the railway problem is of 
constant interest to the mining business, 
as it is to all business. 

I think it may be safely assumed that 
all intelligent people are conscious and 
appreciative of the present policies of 
rail carriers in the matter of service and 
growth—and so much of value has come 
to industry from the policies in the form 
of expedited service and the reduced 
necessity for stocks and in many other 
forms that were we to ask for a vote on 
the matter of a continuance of these 
policies that we would get a 100 percent 
expression—and if we were to ask the 
public if they would be willing to pay a 
small insurance premium to secure the 
perpetuation of them as a protection 
against the destructive influences con- 
stantly working to destroy highly cr- 
ganized business, I am sure the response 
would be most sympathetic; and if the 
carriers would show, as they can, that 
they are earning barely 4% percent on 
a reasonable value and wanted to have 
the public underwrite the assurance of 
only 1 percent more, or 5% percent, and 
could show you that such underwriting 
would represent only the addition of an 
average cost of a few mills per ton per 
mile which would be negligible to the 
consumer, I have enough confidence in 
the judgment of the average consumer 
to know he would support such a pro- 
posal with no hesitation: The railway 
is net appealing for that—they are ask- 
ing that the public grant that assurance. 
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not by an increase in rates, but that they 
be permitted to haul that for which they 
have planned and builded and that they 
be continued to carry that tonnage that 
will produce enough to continue to pro- 
vide for future growth. 

The railway has made continued prog- 
ress from the beginning of railway his- 
tory. It has been through many different 
periods with different political conditions 
and varied public attitudes, and finally 
and at present in a very favorable status 
with the public. We have seen in the 
period of a generation the most marked 
changes, and improvements provided be- 
cause of a confidence in the future. The 
continuation of that situation is neces- 
sary for perpetuity. 

The only clouds of uncertainty on the 
horizon are those that have been formed 
by the influence of public built and main- 
tained arteries of commerce, the use of 
which are granted with little cost to the 
user and thereby creating unfair compe- 
tition on an economically unsound basis. 

Industry will have to fully sense this 
and do its part in preventing this situa- 
tion from becoming destructive, and if 
that influence becomes destructive to the 
railroad structure, it will precede a sim- 
ilar effect upon the industry you repre- 
sent. 

The railway is trying to meet chang- 
ing conditions wherein are felt reduction 
in earning power, by increased efficiency 
and in this effort there has been much 
accomplished in the past decade, which 
represents the full period since the rail- 
ways were completely returned from 
Government control. In that decade we 
have seen some very marked steps in 
the direction of improved operation. For 
example, the increase in car miles per 
day has been from 25.1 to 32.8, an in- 
crease of 30 percent. The increase in 
car miles per day has been a very direct 
benefit to the shippers in a greater 
assurance of car supply. 

In the same period the increase in 
train load has been from 708 to 812 tons, 
an increase of 15 percent. This greater 
service rendered by the average freight 
train, which reduces, of course, the num- 


ber of trains required to handle a given 


amount of tonnage, has been made pos- 
sible by the increased power of the new 
locomotives which the railways have pro- 
vided for the public service, and by in- 
creased locomotive utilization. Along 
with increased train load the railroads 
have been able to increase the average 
train speed and, as a result, the average 
freight train performed more service per 
hour in 1929 than ever before. In 1929 
the average train each hour of its trip 
performed service equal to hauling 10,- 
673 tons of freight for a distance of one 
mile. The corresponding figure in 1920 
was 7,303 ton miles, representing an in- 
erease of 44 percent in 1929 compared 


~ with 1920. 


Train schedules have become much 
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more reliable and this has enabled the 
consumer to operate with less stock and 
a saving in investment and interest. 

Freight schedules have been shortened 
very greatly, being also an influence in 
producing the result first mentioned. 

Improved devices for reducing fuel 
consumption; increased tonnage per 
train, secured by the use of heavier 
power, and many other instances confirm 
the statement that the railways have 
continually striven to better their situa- 
tion, and in every phase of this improve- 
ment has meant a benefit to the shipper 
or patron. 

It is upon this ground that the railway 
appeals for public interest in its welfare. 
No other instrumentality but public in- 
terest can insure its perpetuity. 

I would not worry you with discussion 
of details that are technical or of a char- 
acter that would bore, and those things 
I have tried to discuss are intended to 
be only matters that will call attention 
to those features that should interest the 
public interest in an industry that is of 
a semi-public utility, and by that I mean 
an industry that is regulated by the 


_ political body but financed and supported 


with no other source of revenue or finan- 
cing excepting a satisfied and confident 
public—satisfied with the service policy 
and confident of the correctness of the 
theory of private ownership. I believe 
the American public is fundamentally 
of that state of mind, but thinking that 
way is not alone sufficient—expression 
to that effect will always be necessary. 

To you who are primarily interested 
in the great profession you represent, I 
am sure the frank discussion of these 
matters will be understood. The railway 
feels a reciprocal interest in seeing suc- 
cessful industry preserved and wants to 
help in understanding your problems. 
Reciprocity of this kind is a cohesive in- 
fluence in the security of the whole in- 
dustrial structure. 


last two years El 
Paso has also been 
very active in its 
building program, and in this time more 
than $25,000,000 have been spent in con- 
struction work in the metropolitan area 
of El Paso. Of this amount, building 
permits show a total in 1929 of $4,328,- 
815 and in 1928, $2,050,020. 

El Paso and its surrounding territory 
have another valuable asset—a very de- 
lightful climate. It has less than 10 
inches of rainfall annually, a great part 
of which is in July and August, when it 
is very hot. The sun shines more than 
80 percent of the possible time and the 
mean average annual temperature is 
63.5 degrees, which assures industrial 
operation efficiency and constfuction 
speed. Construction workmen will) not 
lose more than 15 days a year’ because 
of weather conditions. 


EL PASO 
(From page 748) 
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The Trend Toward 


Developing New Mining Practices 


By G. B. Southward 


In considering the cost savings 
which are possible with mechanized load- 
ing the usual method is to regard the 
machine as a direct substitute for hand 
loading in the same mining systems and 
with the same mining practices in the 
other operations underground that have 
been developed for hand shoveling into 
mine cars. On this basis the problem of 
estimating a mining cost is compara- 
tively simple. There are already a ntam- 
ber of successful mechanized operations 
under varying seam conditions with all 
types of loading equipment, and by using 
these as a comparison it is possible to ar- 
rive at a fairly correct approximation of 
what mining costs can be expected with 
any machine under practically any min- 
ing condition which is now operated with 
hand loading. An estimate made in this 
manner may, or may not, show that the 
installation of loading equipment will 
prove economical, but in either case it is 
important to know that a number of 
hand-mining practices are being dis- 
carded which limit the performance of 
the machines and decrease the produc- 
tion. Any operation or proposed opera- 
tion should take these changes into ac- 
count. 

We have all seen maps showing the 
underground workings mined years ago 
when everything was done by hand, and 
when the entries were driven on the 
water level without sights and without 
following any systematic plan. These 
appear quite different from the under- 
ground workings of today, but the sys- 
tem is fundamentally the same. Me- 
chanical haulage made it necessary to 
straighten the entries and drive them on 
points. Mechanical cutting made it nec- 
essary to concentrate the mining area 
to some degree, so that a sufficient num- 
ber of working places could be reached 
without extensive travel. The mechani- 
zation of these two operations has led 
to the adoption of a systematic working 
plan in which the territory is divided into 
regular panels whose size is within the 
limits of the cutting machine and the 
gathering locomotive. The mining plan, 
however, is essentially the same as be- 


The high productive rate of loading machinery will 

require modifications in the present mining prac- 

tices which are based on the amount of coal that 
a man can hand shovel into mine cars. 


fore machines were used in that it is 
still built around the idea of having one 
man in each working place and our min- 
ing practices, our underground machines 
and their methods of operation are all 
based primarily on the amount of coal 
which a man can hand shovel into mine 
cars. 

Coal-mining methods which we are now 
using have been selected after a number 
of years of trial and experiment, and it 
is altogether natural that our first reac- 
tion would be to regard the present sys- 
tems as representing the best that can be 
designed for the various seam conditions 
which are encountered. The fact that 
mechanical cutting and locomotive haul- 
age have been introduced without involv- 
ing any fundamental change from the 
mining systems previously used has fur- 
ther strengthened the opinion that no 
radical change will be necessary for the 
adoption of mechanized loading. The 
future developments will probably show 
that this opinion is not correct. 

With the advent of mechanical load- 
ing there has been a radical change in 
the productive rate of the loading unit 
for the first time since machines have 
been introduced underground. Cutting 
machines and mechanical drilling do en- 
able the miner to devote a larger pro- 
portion of the shift to the shoveling op- 
eration, but the amount of coal which can 
be loaded into mine cars in this manner 
is always limited by a man’s muscular 
capacity. This can not be increased be- 
yond a certain point, which can not be 
expected to exceed an average of 20 tons 
per day. The capacity of a loading ma- 
chine has no limit. The machine pro- 
ductions have increased in the last few 
years from 200 to as much as 600 tons 
per day as a maximum performance, and 
the actual capacities of the machines now 
manufactured, if worked continuously, 
will be over 1,000 tons per day. This 
change from 20 tons for the loading unit 
to a potential production of more than 
1,000 tons per day is certain to lead to 
very radical, if not revolutionary, 
changes. It is entirely logical to assume 
that mining plans will be designed so 


that these potential productions can be 
had and that our other mining operations 
will be speeded up in order to keep to 
this pace which will be set by the load- 
ing unit. 

Our present mining systems are de- 
signed to provide for a large number of 
individual working places, each produc- 
ing a small tonnage, and this factor has 
determined the dimensions which have 
been accepted as more or less standard 
practices. Entries average about 10 ft. 
wide, rooms 20 ft. wide, room lengths 
300 ft., panel lengths 1,500 ft., but if we 
consider these carefully it will become 
evident that mechanized loading has in- 
troduced new factors which will make 
changes advisable. 

The width of a room in hand mining 
is determined by the distance that a man 
can shovel and the span which the top 
strata will permit. There is no limit to 
the width that a machine can load out. 
The limiting span of the roof is effected 
in many instances by the length of time 
that the room must be maintained. The 
rate of advancement with mechanized 
loading is several times as fast as with 
hand loading, and, as a consequence, the 
roof strata is not subject to so much de- 
terioration and the supporting timbers 
do not have so much time to become 
weakened. The effect of this is already 
noticeable in a few operations, where it 
has been found that rooms can be driven 
two or three times wider than was con- 
sidered practicable with hand loading. 
This factor should certainly be taken into 
account in projecting a mining plan for 
a mechanized operation. 

The average room length of 300 ft. 
and a panel length of about 1,500 ft., 
which are more or less standard with 
hand loading, were fixed by the neces- 
sity of concentrating the gathering haul- 
age. With a large number of working 
places, each producing a relatively small 
tonnage, the traveling distance of the 
gathering unit necessarily had to be kept 
to a minimum. With mechanized load- 
ing the increased tonnage from a work- 
ing place combined with the fact that a 
number of cars (Continued on page 780) 
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SAFETY CODE: 
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Underground Transportation 


for Coal Mines 


Sponsored by The American Mining Congress 


SCOPE.—This code covers safety requirements for the installation 


and operation of transportation equipment in and about coal mines. 


Its 


purpose is to suggest and recommend safe methods of transportation for 


the coal mines of the United States. 


Part I. Installation 


SECTION 100. TRACKS 

Rule 1000. Material and Workman- 
ship—Tracks in rooms and haulways 
shall be constructed in accordance with 
the recommendations of the Tracks Com- 
mittee of the American Mining Congress 
and of American Mining Congress stand- 
ard materials. 

Rule 1001. Bonding—The tracks of all 
main haulage systems that use a rail re- 
turn, shall be bonded at every rail joint 
and cross-bonding shall be made for 
bonding around all switches, frogs or 
openings in the tracks so as to insure 
continuous return. This in accordance 
with Paragraph 94—Safety Rules for In- 
stalling and Using Electrical Equipment 
in Coal Mines, approved as American 
Standard, by the American Standards 
Association, American Mining Congress 
and the U. S. Bureau of Mines, sponsors. 
In addition, cross-bonding shall be made 
every 200 ft. 

Rule 1002. Stopblocks and Derails on 
Grades—Positive stopblocks or derails 
shall be placed below the switch of the 
first active working place on all room 
entries going to the rise, where grades 
exceed 2 percent and on room entries 
going to the dip where grades exceed 2 
percent, a positive stopblock or derail 
shall be placed just above the switch to 
the first active working place, and just 
below the switch to the last active work- 
ing place. 

Rule 1003. Switches—Switch throws 
within 3 ft. of the rail shall be auto- 


L. C. Ilsley, Bureau of Mines, 4800 
Forbest Street, Pittsburgh, Pa. 
U. S. DEPARTMENT OF LABOR 
F. P. Hanaway, 407 Columbia Bank 
Building, Pittsburgh, Pa. 
J. M. Secretary, 
National Standardization Division. 


matic or shall be of the type making 
semi-circular throw, parallel with the 
rail. Every switch shall be lighted in 
such manner that all parts of the 
switching apparatus are visible, and at 
all switch points and crossovers, lights 
shall be maintained. 

Rule 1004. Derailers on Slopes—Trips 
hoisted on single-track slopes shall be 
provided with “dogs” or trailing de- 
railers, dragging behind trip, whether 
rope is hitched to first car or to the 
barney. On double-track slopes, where 
loads are always on one track and the 
empties on the other, “dogs” need not be 
used, if the loads track is equipped with 
derailing switches or devices which ne- 
cessitate a break in the continuity of the 
track. Such derailing devices should he 
used only at or near the top, and at or 
near the foot of the incline or slope. 
Stationary derailing devices which do not 
break the track or interfere with traffic 
may be placed at any additional interval 
along the track. 

Rule 1005. Safety Block at Knuckle— 
On all inside slopes or planes, and on sur- 
face inclines where barneys or dummies 
are not used, there shall be a positive 
action safety block at the knuckle. 


SECTION 110. CLEARANCES 


Rule 1100. Working Places—In rooms 
the continuous clearance on one side be- 
tween the widest part of the car or loco- 
motive and the rib, gob, or timber shall 
be not less than 2 ft. 

Rule 1101. Entries and Slopes—All 
entries used for haulage ways shall have 
a clearance on one side of each track of 
at least 2% ft. from the widest part of 
the car or locomotive to rib, timber, gob 
or other obstruction. There shall be 
1 ft. clearance between widest part of 
cars or locomotives, and the rib, gob, or 
timber on tight side. Clearance on each 
entry shall be carried continuously on 
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the same side of the entry. Between side 
tracks or double tracks, there shall be a 
clearance of at least 2% ft. between the 
widest part of the cars or locomotives. 
Posts should not be placed between 
tracks of partings or turnout, except 
where they can not be dispensed w th 
because of unfavorable roof conditions 
or lack of head room to accommodate 
sufficiently heavy steel timber to span 
both tracks. Where center posting must 
be used, there shall be a clearance of at 
least 18 in. between the widest part of 
cars or locomotives and the posts. In 
room entries where hoists, etc., are used 
and in all entries where pumps are oper- 
ated all such machinery shall be in- 
stalled in cross cuts, room necks, or in 
cuts in the strata so as not to reduce 
the required specific clearances. Accu- 
mulations of slate and debris of ail 
kinds, shall not be allowed in the clear- 
ance way, nor shall mine timbers, rail, 
piping or any other material be left 
along the track. 

Rule 1102. By-Pass—At all shaft bot- 
toms and intermediate landings, a con- 
venient by-pass guarded on the shaft 
side not less than 3 ft. wide and 5% ft. 
high, shall be constructed so that men 
can safely pass from one side of the 
shaft to the other. 


SEcTION 120. SIGNALS 

Rule 1200. Room Entries to Main 
Entries—The movement of trips from 
room entries to main entries shall be 
governed by an approved system of 
signal lights or the equivalent. 

Rule 1201. Passing Sidings—Passing 
sidings shall be equipped with signals 
and telephone. 

Rule 1202. Crossovers and Intersec- 
tions—Signals shall be installed and 
maintained at crossovers and intersec- 
tions to protect the right of way. 

Rule 1203. Slope and Shaft Signal 
Systems—A well understood signal be- 
tween all landings or partings, and the 
hoist room shall be maintained; in ad- 
dition, a direct telephone communication 
shall be maintained. It is recommended 
that there be two signal systems (such 
as electric bell, pneumatic or pull rope), 
in separate manway—in addition to the 
telephone on main slopes and shafts. 

Rule 1204. Tail Rope Systems—Tail 
rope systems shall be equipped with effi- 
cient and reliable signal systems along 
the entire road so operated. They shall 
be so arranged that the trip riders can 
signal the engine man from any point 
along the road. 

Rule 1205. Slope Hoists—Outside in- 
cline planes, engine or gravity system, 
shall. be so constructed that the head 
man shall have clear view of the incline 
including the bottom landing if possible. 


SECTION 130. Doors 


Rule 1800. Haulage Roads—Part VI, 
Overcasts, stoppings, doors, etc., Sections 


The Safety Code presented here- 
with has been developed by a highly 
representative committee, functioning 
under the procedure of the American 
Standards Association, and sponsored 
by The American Mining Congress. 


This represents the fourth draft of 
this code, and is in the form in which 
it will be presented to the American 
Standards Association for final adop- 
tion as a National Standard. 


However changes may sstill be 
made, and we will be glad to receive 
comments upon the code. 


THE EDITORS. 


600, 601, 604, 605, and 607 of the Ameri- 
can Mining Congress Recommended 
Practice for Coal Mine Ventilation shall 
be adhered to. Particular emphasis is 
placed upon Section 604 of the above 
which reads as follows: 


“No doors shall be permitted on main 
haulage roads, if at all practicable to 
eliminate. Where used on main haulage 
roads, they shall be placed in pairs, or 
more if necessary, with an air lock be- 
tween of sufficient length that all doors 
are never open at the same time. These 
doors preferably shall be operated auto- 
matically; but in any event, they shall 
be self-closing and constructed entirely 
of incombustible material.” 

Rule 1301. Hooks—No doors shall be 
equipped with hooks for locking them 
open. 


SECTION 140. SLoPE Hoists 


Rule 1400. Endless Ropes or Chains— 
All chain or rope attachments shall be 
so spaced that only one car is supported 
by any single attachment, unless in case 
of wire rope, when several cars may be 
hitched to one attachment; in such cases, 
however, no more cars to be thus hitched 
than the following working loads per- 
mit: (Section 612, Part V, American 
Standard, Wire Rope for Mines, Ameri- 
can Mining Congress, sponsor). 

“It is recommended that for mine 
hoisting or haulage installation, the 
working load for new ropes be computed, 
using the minimum breaking strength 


given in the tables and the following 
factors of safety: 


Minimum safety 


Length of rope factor for 
feet new rope 
4% 


Rule 1401. Rope—Main and tail rope 
shall be in accordance with American 
Standard, Wire Rope for Mines, Ameri- 
can Mining Congress, sponsor, and shall 
be socketed or clamped in accordance 
with the standard requirements of that 
code. 
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Rule 1402. Slope Rollers—Preface. 
The introductory note to Section 610, 
Part V of the American Standard, Wire 
Rope for Mines, is referred to. The fol- 
lowing rules are taken from that section: 


“(a) Slope rollers for light. duty 
should have a diameter of not less than 
6 in. and be made of a local wood best 
suited for such use, and may have fabric 
or rubber covering. 

“(b) Slope rollers for heavy duty 
should be hollow and be constructed. of 
steel or of cast iron. If practical they 
should have a diameter of not less than 
8 in. No slope roller should have ‘a 
diameter of less than 8 times the rope 
diameter. - 

“(c) Shafts for rollers should have a 
diameter of not less than 1% in. 

“(d) Bearings for rollers should be of 
rugged construction and should’ be 
readily and effectively lubricated. 

“(e) Rollers for carrying wire ropes 
in mine haulage should not be spaced 
over 100 ft. apart. Where required by 
changes of grade or of alignment, spac- 
ing of rollers should be reduced suffi- 
ciently to prevent the rope from bearing 
heavily on the roadway. 

“(f) It is desirable that rollers be 
spaced at unequal intervals to prevent 
rythmic vibration of the rope. 

“(g) It is further recommended that 
the width of face of all rope rollers be 
as great as the gage of the track will 
permit, due clearance being maintained 
to permit the passage of the car wheel 
flanges unless proper guards are in- 
stalled to guide the rope onto the 
rollers.” 

Rule 1403. Drums—Good. practice re- 
quires that the diameter of the drum on 
the sheave for wire rope should be not 
less than that given below: 


For 6 x 7 construction, 

96 times the diameter of the rope. 
For 6 x 9 construction, 

60 times the diameter of the rope. 
For 8 x 19 construction, 

30 times the diameter of the rope. 
For 6 x 37 construction, 

30 times the diameter of the: rope. 


Not less than three coils of rope- shall 
be on the winding drum when: socket: is 
at the farthest end of the haul. 

Rule 1404. Brakes—Hoists for slopes 
and inclines shall be equipped with hand 
brakes of sufficient size that in case of 
failure of power-operated brakes, the 
hoist man would have control with hand 
brakes. 


a 


SEcTION 150. Hoist 

Rule 1500. Hoisting Engines—Hoist 
engines shall be so placed or housed that 
the noise of other machinery will not 
prevent the hoist men from hearing the 
signals or to distract their attention. 
Hoists shall be equipped with brakes 
adequate to hold the maximum unbal- 
anced load. The hoist engine shall be 
of sufficient capacity to lower and raise 
the maximum man load in unbalanced 
operation. There shall be an accurate 
and reliable indicator showing the posi- 
tion of the cage or skip, especially at 
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different levels. The indicator shall be 
so placed as to be in constant view of 
the hoistman. Adequate protection 
against overwinding and overspeeding 
by means of an automatic stop or other 
equally efficient devices, together with 
safety “dogs” or devices to prevent 
cages’or skips from falling shall be pro- 
vided. Electric hoists to be provided 
with an emergency safety stop which, 
when operated, will stop the hoist and 
automatically apply brakes. Hoist rooms 
shall be sufficiently well lighted to make 
all parts of the hoist readily visible. 

Rule 1501. Safety Gates—There shall 
be safety gates at all landings; these 
safety gates to be so constructed that 
they will extend to the floor of the level 
and prevent any articles rolling into the 
shaft. They shall be 6 ft. high, and 
should be of sufficient strength to stop a 
run away car. This may be effected by 
using a 50 or 60-lb. rail or equivalent 
structural steel section as the bottom 
member of the gate frame. When used 
where men are hoisted, the gates shall 
open automatically when the cage stops 
at the landing and close automatically 
as soon as the cage leaves the landing, 
either ascending or descending. 


SEcTION 160. Cars 

Rule 1600. Bumpers—Cars shall have 
bumpers of sufficient size and strength 
to keep the bodies of the cars separated 
by not less than 12 in. on straight track. 

Rule 1601. Brakes—Every car used in 
coal mine transportation shall have an 
effective brake which shall be installed 
to operate from the clearance side or 
end of the car. 

Rule 1602. Couplings—Couplings shall 
be so designed and arranged that cars 
can be coupled without jeopardizing 
hands or fingers. 

Rule 1603. Bodies—Where cars are 
constructed with end gates, or drop bot- 
toms, particular care shall be given to 
the design so that they shall be as tight 
as possible. The foregoing is a safety 
measure tending to prevent dust spillage 
along the haulage way. 

Rule 1604. General Safety Precaution— 
No iron or board shall be allowed to 
project from the car body. 

Part II. Operation 
SECTION 200. GATHERING 

Rule 2000. Blocks and Derailers— 
Empty cars delivered at the working 
face by locomotive, hoist, mule or man- 
power, shall have the brakes set while 
standing or being loaded on grades. In 
addition, cars shall be blocked while 
standing on grades in excess of 3 per- 
cent. Regular methods of blocking are 


,allowed to ride cars. 
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cross blocking in front of car, and clevis 
block on rail. Chips or small pieces of 
wood, coal or slate shall not be consid- 
ered as standard blocks. Where cars 
are delivered to working face by loco- 
motive the management shall designate 
the maximum number of cars that may 
be safely pushed at one time. No cars 
shall be pushed into any working place 
until the men working in that place have 
been warned. Where cars are dropped 
by gravity in rooms or long wall work- 
ings on dipping roads, men shall not be 
Where cars are 
delivered by mules, the driver shall not 
be allowed to ride front bumpers of 
cars. A lamp giving sufficient light for 
the mule to see his way should be carried 
either on the front of the car or on the 
mule. The blocking or braking shall be 
done before mules are unhitched. 

Rule 2001. Switching in Room Necks— 
Special precaution shall be taken to see 
that the road is clear when switching 
cars from room necks to entries. All 
cars moved out of a room by men, loco- 
motive or driver, shall be stopped in the 
room neck until it is ascertained that the 
road is clear. 

Rule 2002. Make Up Trips—Cars 
switched from room necks to the entries 
for making up trips and left standing on 
the track shall be properly safeguarded 
as provided in Rule 2000, against being 
set in motion by bumps or other causes. 
Each car shall be properly coupled as 
added to the trip. The same precaution 
shall be taken for trips gathered on 
side tracks. Cars must not be coupled 
or uncoupled while in motion. Pushing 
trips of cars is prohibited with the ex- 
ception of switching and connecting up 
trips in room entries. 

Rule 2008. Signals—Signal lights 
shall be carried on the rear car on all 
trips whether hauled by locomotive or 
rope. When cars are pushed while 
switching the front car shall carry a 
signal light. The locomotive driver shall 
slow down his trip when approaching a 
main entry even if the signals (referred 
to in Section 120, Rule 1200) indicate 
clear track. 

SECTION 210. MAIN HAULAGE 

Rule 2100. Operating Schedule—A 
definite operating schedule for locomo- 
tive trips shall be worked out for each 
main haulage unit specifying the right 
of way of each locomotive, and rules 
posted accordingly. A telephone or 
other signal system shall be used by the 
locomotive driver to acquaint the fore- 
man motor boss or dispatcher with the 
condition and location of his trip. 

Rule 2101. Doors—At no time shall 
locomotive driver or trip rider lock doors 
open. 
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SECTION 220. SLOPES 

Rule 2200. Endless Ropes or Chains— 
Entries in which rope or endless chain 
hauls are installed, shall not be used as 
traveling ways. No men, except trip 
riders, shall be allowed to ride cars while 
moved by the rope or chain except in 
cases of authorizing man trips under the 
supervision of a mine official. 

Rule 2201. Special Safety Instruc- 
tions—Men shall not be allowed to ride 
cars on any slope or incline, except as 
provided in Rule 2200, nor shall men be 
allowed to work on the road cleaning or 
repairing while trips are lowered or 
hoisted. 

Rule 2202. Signal System—The signal 
system required by Section 120, Rule 
1203, shall be maintained at all times in 
perfect working order and used ex- 
clusively in the dispatching of trips. 

Rule 2203. Duties of Footman or Rope 
Rider—The footman shall have charge 
of the yard at foot of slope. He shall 
couple and uncouple the trips and signal 
the hoistman. He shall see that coup- 
lings are properly made, that “dogs” 
are attached to car or barney, that de- 
railing switches or other derailing de- 
vices are in proper working order, and 
shall be responsible for such duties. In 
the mines where there is one central 
gathering point, the footman shall have 
charge of all trips delivered to the foot 
of the slope, and shall announce by loud 
gong the entrance of empty trips and 
the departure of loads. 

Rule 2204. Incline Planes—Where rope 
haulage system extends from inside the 
mine to tipple, the same precautions sha!] 
be observed as given for inside rope 
haulages. 

SECTION 230. SHAFTS 

Rule 2300. Engine Room—No person 
shall be permitted in the engine room 
except those having express permission 
from the superintendent. Notice to that 
effect should be posted. 

Rule 2301. Shaft Signals—The signal 
system required by Section 120, Rule 
1203, shall be maintained in such con- 
dition as to insure absolutely reliable 
operation at all time. 

Rule 2302. Signal System—The follow- 
ing standard system of signals for 
hoisting and lowering, taken from Mis- 
cellaneous Coal Handling Equipment 
Recommendations, sponsored by the 
American Mining Congress and ap- 
proved by the American Standards Asso- 
ciation, shall be used. 


STANDARD SYSTEM OF SIGNALS FOR 
HOISTING AND LOWERING 
Signals from Shaft to Engineer 


1 Bell—Hoist; or stop if hoist is in 
motion. 
2 Bells—Lower. 
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3 Bells—Men to be hoisted. (If men 
can be hoisted, the engineer signals to 
the cages with one bell. The cager then 
admits the men to the cage, and the 
signal to hoist, one bell, is given.) 

4 Bells—Hoist slowly—danger. 

5 Bells—Accident in mine; send in 
stretcher. 

Signals from Engineer to Shaft 

1 Bell—Men can get on cage. 

2 Bells—Send un empty cage. 

This code should be strictly followed 
at all times. Additional signals as may 
be required may be arranged by the mine 
officials with the approval of the mine 
inspector. Such additional signals must 
be incorporated in the list posted at 
landings and in the engine room. 

SEcTION 240. LOCOMOTIVES 

Rule 2400. Operation—The locomotive 
driver shall not lease his locomotive and 
run ahead of it to throw a switch while 
the locomotive and trip are still in 
motion, however slow this motion may 
be. If the trip rider is not there to 
throw the switch, the trip must be 
brought to a full stop and the brakes set 
before the locomotive driver may leave 
his place to throw the switch. It is 
recommended that whenever a locomo- 
tive driver leaves his locomotive, he take 
his control lever with him, and remove 
trolley from contact. Locomotives shall 
not be operated with trolley pole “re- 
versed.” 

Rule 2401. Trip Rider—The trip rider 
shall set brakes when needed and sha!l 
be responsible for proper blocking when 
the trip is uncoupled as provided in 
Rule 2000. 

Rule 2402. Main Line Haulage— 
Steam or gasoline locomotives shall not 
be used in any mine. In gassy mines, 
electric locomotives operated entirely 
from trolley shall be used only in intake 
air and shall not be used between the 
last open breakthrough and the face in 
any entry. In addition to being used 
only in intake air, trolley locomotive 
haulage should not be use within 500 ft. 
of any unsealed face or place which 
gives off methane unless there is a re- 
turn air course between the entry con- 
taining the trolley line and the place 
giving off methane; also the return air 
course should be separated from the 
trolley line entry by substantial pillars 
and by tight solid permanent stoppings 
in the cross cuts between the entries. 
Where trolley lines are used contiguous 
to sealed areas containing methane the 
trolley wire shall be located as far as 
possible from the seals and the seals 
kept absolutely tight. When the intake 
air current is stopped through any 


cause, the power shall at once be cut 
off the trolley line in accordance with 
Part IX, Section 906, of American Min- 
ing Congress Recommended Practice for 
Coal Mine Ventilation. The region of 
the seals above referred to shall be fre- 
quently inspected and kept adequately 
rock dusted in accordance with the 
American Standard for Rock Dusting in 
Coal Mines, sponsored by the American 
Institute of Mining and Metallurgical 
Engineers and approved by the Ameri- 
can Standards Association. 

Rule 2403. Gathering Locomotives— 
Permissable electric storage battery, 
cable reel, crab reel and combination 
types of locomotives used for gathering 
in gassy mines shall be of explosion 
proof type of construction and cable reel 
locomotives shall be equipped with twin 
conductor cable. (Trolley locomotives 
have been forbidden in gassy mines in 
Canada. Par. 66, Page A-18, of Hand- 
book, A. M. C.) 


SECTION 250. MAN TRIPs 


Rule 2500. Cars—Man trips shall be 
made up of sufficient empty cars to in- 
sure the seating of all men and no one 
shall be allowed to ride bumpers or be- 
tween the cars. No coal, explosives, 
supplies or other material shall be in- 
cluded in the man trip. The speed shall 
not exceed six miles per hour. Trips 
hauled by electric locomotives shall be 
attached to locomotive by an insulated 
coupling which is so constructed with 
insulation of adequate mechanical and 
dielectric strength that electric current 
can not pass through it from a mine 
locomotive to a car or between cars 
joined by this coupling. All man trips 
shall be under the direct supervision of 
a mine official. 

Rule 2501. Hoists—No tools, explosives, 
or other material shall be hoisted or 
lowered on the same cage with men. 
The hoist speed when raising or lower- 
ing men shall not exceed 600 ft. per 
minute. Cages for hoisting men shall 
comply with Section 150, Rule 1501. 


SECTION 260. HAULING EXPLOSIVES 


Rule 2600. Powder Car—Explosives in 
bulk shall be taken into the mine only 
in a properly designed powder car or 
non-conducting receptacle. Non-con- 
ducting means free of externally ex- 
posed nail heads or other metal and 
fitted with a tightly hinged cover. 
Powder cars to be hauled by mules or 
means other than electric locomotive. 

Rule 2601. Coupling—An insulated 
coupling shall be used between the first 
car and the rope when hauling ex- 
plosives in trips handled by ropes on 
inclines. 

Rule 2602. General—No men other 
than explosive distributors shall ride on 
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such trips. Electric detonators shall not 
be hauled with other explosives in bulk 
at any time. It is recommended that 
electric detonators be transported by 
hand in properly insulated receptacles. 


SECTION 270. INSPECTION 


Rule 2700. Rope, Sheaves, and Fasten- 
ings—Wire ropes used on incline, slope 
and shaft hoists, car couplings and 
socket fastenings to the rope on shaft. 
slope, or incline hoists, shall be inspected 
by a competent responsible man daily 
and a signed and dated record of his 
inspection kept in a suitable record book 
in a designated place subject to the in- 
spection of supervising officials. Regu- 
lar inspection shall be made of ropes, 
sheaves and fastenings of room hoists 
by a competent responsible man not 
regularly employed in the room and a 
signed and dated record of such inspec- 
tion kept in a suitable record book, cared 
for as above provided. 

Rule 2701. Records—General records 
should be kept of the life of each rope, 
giving the name of the manufacturers, 
size, length, material and type of con- 
struction, date when put into service, 
number of trips made or tons hoisted, 
dates on which resocketed, lubricated or 
cleaned and date when removed from 
service. With the least sign of danger- 
ous conditions the rope shall immediately 
be cut off and socketed or removed from 
service as the case requires. 


SECTION 280. GENERAL 


Rule 2800. Rules Posted—The man- 
agement shall cause to be printed and 
posted in conspicuous places, the rules 
and regulations, schedules of running, 
warning, signal codes and safety re- 
quirements that the locomotive drivers, 
trip riders, hoistmen, etc., may know 
them. It is recommended that every man 
connected with haulage, shall be required 
to have and be familiar with a copy of 
this Transportation Safety Code for 
Coal Mines. 

Rule 2801. National Standards—No 
attempt has been made to cover any 
purely electrical questions, except by 
reference. Attention is again called to 
Safety Rules for Installing and Using 
Electrical Equipment in Coal Mines, 
American Standard, A. S. A., 1926, 
sponsored by the American Mining Con- 
gress and the United States Bureau of 
Mines. Attention is also called to the 
Tentative American Standard for Mine 
Tracks, A. S. A., 1927, sponsored by the 
American Mining Congress; Recom- 
mended Practice for Coal Mine Ventila- 
tion, sponsored by the American Mining 
Congress; Wire Rope for Mines, A. S. 
A., 1927, the American Mining Con- 
gress; Miscellaneous Coal Handling 
Equipment, American Recommended 
Practice, A. S. A., 1928, the American 
Mining Congress. 
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Practical Operating Problems 
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DEVELOPMENT and MINING 


at the Inspiration Consolidated Copper Company 


THE Inspiration Consolidated 
Copper Company is located in the Miami 
mining district. This is in Gila County, 
Arizona. 

The district, as a part of the older 
Globe district, was known and prospected 
in the middle 80’s of the last century. 

Silver and gold ore were mined in 
areas adjacent to the present copper min- 
ing properties. 

Copper was mined from high grade 
stringers that outcropped on ground now 
included in the Live Oak and Keystone 
divisions of the Inspiration Consolidated. 

By 1907 the existence of disseminated 
chaleocite ores in part of the Inspiration 
ground was known. This ore was first 
shown in tunnels driven into the north 
slope of the hills comprising the central 
ridge of the property. 

By 1912 sufficient tonnage was proven 
by churn drill exploration in the In- 
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spiration Copper Company ground and 
in the Live Oak Development Company’s 
ground that both companies were plan- 
ning mine development and surveying 
for reduction plants. Early in 1912 a 
consolidation was effected by which these 
two properties became the Inspiration 
Consolidated Copper Company with 45,- 
000,000 tons of 1.50+ percent total cop- 
per, mostly as sulphide copper, as the 
ore reserves. 

The New Keystone Copper Company 
with a property that separated the two 
divisions of the Inspiration Consolidated 
was acquired by a stock transfer in 1914. 

A part of the Warrior Copper Com- 
pany’s holdings were acquired in 1920. 

The Porphyry Consolidated was ac- 
quired in 1921 by direct purchase. 

The Southwest Miami Copper Com- 
voay was acquired by direct purchase in 
1929. 

The acreage controlled by the Inspira- 
tion Consolidated Copper Company, in- 
cluding mining claims, mill sites, tailing 
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disposal areas and land taken over for 
water supply, as well as areas acquired 
as protection for escaping tailings. 
amounted to 6108.849 acres. 

Of this area 229 acres contains the 
known ore reserves. In this acreage 
181,087 ft. of churn drill holes have been 
put down. Diamond drilling as a sec- 
ondary method of prospecting amounted 
to 40,748 ft. in 188 holes. 

Total tonnage of ore mined to August 
1, 1930, is 68,534,202 at 1.213 percent 
copper. 

The maximum production in one year 
was 5,799,587 tons in 1929. 

The maximum production in one month 
was 692,251 tons in January, 1927. 

The maximum daily production was 
25,225 tons. 

The minimum production in one year 
was 899,506 tons. 


DEVELOPMENT 


In 1910 mine development was started 
to check the results of churn drill ex- 
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ploration. This work was to a large ex- 
tent done in the Inspiration division. 

By 1912 the selection of a mining 
method was under consideration. With 
the low average tenor of the ore a low 
cost mining method was a necessity. But 
with low cost a high recovery of ore 
in place was also a requirement. The 
ore being diluted with waste capping as 
little as possible. 

A number of mining methods were 
considered but the one used was a 
branch raise system developed at the 
Ohio Copper Company mines in Bingham 
Canyon, Utah, by Mr. Felix McDonald. 

Intensive development for the applica- 
tion of this system was started late in 
1912. 

From the start standardization of the 
method was sought. This did not mean 
that the method at the beginning was all 
that could be desired. It was the first 
effort in the West to use a branch raise 
system of mining. Though the 18 years 
that the method has been in use at In- 
spiration always there has been the urge 
to make the system more safe and in- 
crease the efficiency. 

The first system tried was just raises 
with small control doors at the entrance 
for draw control. 

This was not very practical and soon 
the commonly used main raise with 
three branches with a heavily timbered 
square set at the junction of the raises 
was evolved. Approximately 50,000,000 
tons of ore were mined by this method. 
It was not nearly ideal, however. In the 
first place a complicated, heavy, timber 
square set in a rather inaccessible place 
was used for the drawing and control of 
the ore. Also two men were required to 
run ore from a square set, one man drew 
the ore and one man passed the ore 
through the grizzly. Clearly this should 
be a one-man job but to make it a one- 
man job the draw location and the griz- 
zly have to be at the same place. A num- 
ber of different methods were tried out 
before the present standardized system 
was accepted. 

The square set system as usually in- 
stalled had an apparent advantage that 
may have been unduly stressed. The 
square set was to draw from an area 
25 ft. by 25 ft. in area, 625 sq. ft., theo- 
retically 156% sq. ft. on each hole to the 
undercut. Practically, however, the fin- 
gers fret back rapidly till the drawing 
area is in the immediate vicinity of the 
square set. When this fact was thor- 
oughly realized, it was decided to have 
the grizzly drifts at closer spacings and 
put grizzlies in at more frequent inter- 
vals. Some grizzlies have been put in 
at 12%-ft. spacings with 25 ft. as the 


interval between grizzly drifts. This 
gave the same area tributary to each 
raise as in the square set system. After 
this system had been in use for some 
time it was apparent that the grizzlies 
were spaced too closely and a change was 
made to a maximum of 17 ft. and a min- 
imum of 15 ft. with the grizzly drifts 
spaced the 25 ft. This has worked out 
well and has become the standard sys- 
tem of mining. 

Results from mining a number of 
blocks under this system are listed below. 
Various divisions of the mine have rep- 
resentation here. This includes various 
kinds of ground and drawing conditions. 

The tonnage in place is the amount 
computed from the sections made up 
from the results of the original churn 
drilling. Absolutely no correction has 
been made in these results. No allow- 
ance has been made for block separating 
pillars, if any were left. All tonnage 
that would or should be drawn from the 
block area has been included in the esti- 
mate of tonnage. 

Also mine assays of car samples of 
ore drawn have been corrected to agree 
with concentrator and leaching plant re- 
sults. 

The height of ore drawn per under- 
cut horizon has been changed. When the 
branch raise system was first used it was 
thought advisable to draw 70 ft. of back. 
As far as drawing was concerned the 
method was successful but the develop- 
ment charge per ton was heavy. 

In 1916 it was decided to cave the 
whole height of ore body from one un- 
dercutting horizon. This was successful 
and has been standard practice since. 

Even with caving the whole height of 
ore a success, the development problem 
remains. 

At the Inspiration Consolidated Cop- 
per Company the ore body has a flat 
bottom horizon in limited areas. A con- 
siderable portion has a lower horizon 
dipping about 45 degrees for consider- 
able distances. 

The location of the main hoisting 
shafts, being of a necessity a distance 
from the mining areas, entails long haul- 
age drifts to reach the mining areas. 

This length of drift is expensive and 
means that one haulage level has to 
serve a large area. Also as the ore dips 
down the back of the haulage drift is 
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close to the ore and rises away in the 
higher reaches. 

The spacing of the haulage drifts or 
the raises therefrom must vary in in- 
tervals. 

We have figured out that somewhere 
around 133-ft. spacing for haulage drifts 
is the most economical spacing as far 
as per square foot of area developed is 
concerned. On account of closeness of 
ore to haulage level we have at time 
spaced the drifts on 40-ft. centers. At 
other times to reach high ore they have 
been spaced 200 ft. apart. 

With the short raises one of the chief 
difficulties is the lack of storage for car 
loading. In the long raises, while there 
is lots of storage, there is a decided 
tendency to hang up. In some cases it 
was advisable to run the rock right 
through from the draw to the cars. An- 
other disadvantage of long raises is that 
they have many branches and cover a 
large area. If there is trouble either at 
the chute or in the single raise at the 
bottom, a large production area is tied 


p. 

It can be said that the advantages and 
disadvantages as well as costs have to 
be carefully weighed. This applies 
equally well both to the development 
stage and operation stage. 

In the original branch raise system 
with square sets the grizzly drifts were 
on 50-ft. spacing and driven parallel to 
the haulage drifts. 

The undercutting drifts were on 25-ft. 
spacing and driven parallel to the griz- 
zly and haulage drifts. 

With the standard system in use now 
the grizzly drifts are on 25-ft. spacing 
and are driven at right angles to the 
haulage levels, intersecting the tops of 
the raises from the haulage level drifts 
at 15 to 17-ft. intervals. 

The usual procedure on the undercut- 
ting level is to drive one drift parallel 
to the grizzly drifts, with center to cen- 
ter spacing of 7 ft. From this drift 
there are drifts driven on 15-ft. centers. 
These drifts intersect the tops of the 
raises from the grizzly level at 14 and 
11-ft. spacing. 


UNDERCUTTING 


In the original system used a widen- 
ing was made on one side of an under- 
cutting drift. This was to a depth of 


In Place Drawn % Tonnage % Copper 
156826—1.356 153332—1.260 97.8 90.9 
630555—1.266 637296—1.119 101.1 89.3 
397839—1.326 461375—1.151 116.0 100.7 
481065—1.487 535091—1.278 111.2 95.6 
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about 5 ft. This widening was done 
with a mounted machine. After widen- 
ing the machine was set up and rows of 
holes to a depth of 9 ft. were drilled. On 
the side of the drift opposite the widen- 
ing rows of holes were drilled to a depth 
of 6 ft. These widenings were spaced 
12% ft. along the undercutting drift. On 
blasting the holes, an area 12% and 25 
ft. was undercut. The undercutting 
drifts were connected at intervals vary- 
ing from 100 to 175 ft. by a cross drift. 
Undercutting proceeded towards this 
cross drift and the advance of the under- 
cutting drifts in process of driving was 
away from the cross drift. At times it 
was practical to advance the undercut 
drifts from more than one face. Also if 
undercutting got behind, it was possible 
to drive an extra cross drift and follow 
up closely with the undercutting. 


Mounted machines have been gradually 
going out of use for a number of years. 

All undercutting now is done with 
pluggers and stopers. The undercutting 
drifts being on 15-ft. centers has facili- 
tated this method. There is no neces- 
sity of 10-ft. holes. A series of 5-ft. 
holes on each side of the drift makes a 
complete undercut. 

As soon as an area is undercut the 
swell of the broken rock must be drawn 
off to avoid packing. 


OrE DRAWING 


At the beginning of operations what 
might be called progressive drawing was 
carried on. A large area was under de- 
velopment. Undercutting began as soon 
as feasible behind the development. There 
was no cut-off point. 

For the first few years of operation, 

total tonnage and grade was all the in- 


formation that the mine had of its pro- 
duction. 

After four years central train sam- 
pling stations were put in. 

Inasmuch as trains are loaded from 
particular drifts, the train samples give 
information as to the grade and tonnage 
being drawn from a particular drift. The 
central sampling station also checks the 
number of cars from a drift or stope. 
This is checked against the tipple man’s 
and motor men’s report. 

These reports are brought into agree- 
ment in the engineering office. From 
them and from the train assays there 
is furnished each day to the operating 
department a sheet showing cars and 
grade of ore drawn. 

The drawing of ore in the stopes is 
under the operating department. The 
chief chute checker reports directly to 
the assistant mine superintendent. Under 
the chief chute checker are chute check- 
ers assigned to particular areas. The 
chute checkers have control of the loca- 
tions to be drawn and of the chute tap- 
pers drawing the ore in so far as the 
amount to be drawn is concerned. 

Conditions of the drawing locations 
and discipline of the men are handled by 
the shift boss in charge of the stope. 

This apparent dual authority works 
very well from a practical standpoint. 

The chute checker estimates the ton- 
nage of ore drawn from each draw loca- 
tion and this estimate is balanced against 
the motor mens’ chute drawn sheets. 


UNDERGROUND TRANSPORTATION 


As is usual in mines that produce a 
large tonnage there was a time when 
they were in the early development stage. 
In this stage the usual one ton mine 
cars, trammed by hand, are used and 


Inspiration was no exception. Eighteen- 
inch track with 12 and 16-pound rails 
was used. As the exploration and de- 
velopment extended the limits of the ore 
body and proved up more and more ton- 
nage, the necessity of determining a 
standard gauge for track and deciding 
on equipment was seen. 

At first a 36-in. gauge was tried out 
but this did not afford clearance enough 
in the size of haulage drifts being driven. 
on gauge was then standardized at 

in. 

The rail standard was for many years 
40 pounds per yard. Recently on long, 
heavy hauls the standard rail has been 
raised to 60 pounds. 

Ties are spaced on 2-ft. centers. The 
ties are 6 x 8 in. 5 ft. long. Many 
treated ties have been used. Before the 
company had its own zinc chloride tim- 
ber treating plant, the ties were creosote 
treated. Oregon cedar has been used un- 
treated as well as ordinary fir. 

In recent years steel ties have been 
used, on curves particularly and on some 
straight track, as an insurance that the 
track will stay to gauge. 

Track braces are also used. Heavy 
angle bars make the connection between 
rail ends. 

Frogs are solid manganese steel con- 
struction. 

On the sixth level, Inspiration main 
shafts approach to the tipples, electric 
operated track switches are used. 

Wherever there is a considerable num- 
ber of train movements over trackage, 
electric block signals, hand operated, are 
used. This is important in reducing op- 
erating hazards and — up train 
movements as in most cases. Inspiration 
hauls are over single tracks. Both loads 
and empties using the same route. This 
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would be almost impossible to obviate 
since operations are widely scattered and 
must be so on account of the extent of 
the property. 

As to haulage units and transporta- 
tion, the usual change from men to an- 
imals was made. The car was changed 
from a one-ton end dump to a two-ton 
rocker dump car. This type of car is 
very good for development. It is high 
enough so that muck from chutes can 
be drawn into it and not too high for 
shoveling from the bottom. These cars 
are still used for development. 

After animals, electric motors were 

used for haulage. The mine was still 
in the development stage and final de- 
cision of haulage power had not been 
made. 
_ Some time before the mine was placed 
in operation this decision was made, The 
decision was in favor of compressed air, 
with 10-ton cross compound locomotives, 
working with 850 pounds pressure in 
the container; 250 pounds on the high 
pressure side and 50 pounds on the low 
pressure side. 

This type of haulage motor was used 
exclusively underground until 1926. They 


had given satisfactory service in heavy, 
continuous service though usually on 
hauls averaging not over three-fourths 
of a mile. 

When longer and heavier hauls had 
to be considered it was deemed advisable 
to give thought to other haulage units. 
Storage battery, combined trolley and 
storage battery and trolley were consid- 
ered. The trolley type was chosen and 
gradually the air motors are being dis- 
carded. 

Originally air motors were chosen on 
account of their supposed safety. True, 
there is no wire necessary for their use. 
But they are difficult to handle smoothly 
in picking up speed. They are bulky 
for their weight, reducing drift clear- 
ance. An advantage they do have is 
that they can operate wherever there 
is drift clearance and track. This is 
quite an advantage in heavy ground. 

The trolley type picks up speed in good 
shape, sits low on the track, does not 
have to stop for power charging, and the 
only disadvantage is the exposed wire. 
This has been found not to be such a 
great hazard. For gathering service the 
electric locomotives are equipped with 


motor-driven cable reels which have been 
found very satisfactory. 

The original one-ton cars were super- 
seded by rocker dump cars. These were 
dumped by hand at the development 
shaft pockets, 

With the placing of the mine on a pro- 
duction basis the cars put into service 
were 5-ton box type cars. 

These cars were dumped by a 360-. 
degree revolving five-car dumper. Three 
of these were originally installed. One 
on the sub 2% haulage level and two on 
the sixth level haulage, Inspiration. These 
three were gear driven from electric 
motors. 

This installation has been successful. 
The one on sub 2% was eventually re- 
moved as the level was about exhausted. 

The two on the sixth level continue 
to give economical service. The disad- 
vantage of a tipple is that it is a me- 
chanical throat through which tonnage 
must pass. 

The showing of this tipple was so 
favorable that a 6-car tipple, dumping 
through 180 degrees, air operated, was 
installed on the twelfth level, Live Oak. 
This was not a success. This failure 
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necessitated a quick change to A- 
bottom side discharge cars. All new 
dumping stations at the main Live Oak 
shaft use this type of car. 

The original solid bottom cars were 
equipped with brass bearings and no 
springs. The first new side discharge 
cars had Hyatt roller bearings. At the 
present time the change is being made 
to Timken bearings. 

Trains are made up of from 12 to 25 
cars. The round trip time varies from 
20 minutes to 50 minutes depending on 
length of haul and difficulty of loading. 


HOISTING 


Ore hoisting is done at two main 
shafts. One shaft, the Main Live Oak, 
has 2-skip compartments, one cage com- 
partment and one compartment for 
counterbalance, pipes, conduit and lad- 
derway. 

At the Main Inspiration there are twin 
shafts, each of three compartments. 
There are two skip compartments in each 
shaft. In one compartment of one shaft, 
an Otis elevator is operated for the 
movement of men. In the other shaft 
one compartment is used for cage coun- 
terbalance, pipe, conduit and ladderway. 

All skip compartments are of the same 
size, 5 ft. 6 in. by 5 ft. 11 in. Skips 
are interchangeable. 

Skips are of 12%-ton capacity and 
weigh empty rather more than 10 tons. 

All hoisting is done in balance. 

Hoisting speed at the Main Inspira- 
tion shaft is 700 ft. per minute. Min- 
imum hoisting distance 630 ft. from 
loading station to dump. Maximum dis- 
tance 851 ft. 

At the Main Live Oak shaft the hoist- 
ing speed is 1,300 ft. per minute. 

Maximum hoisting distance is 1,485 
ft., and minimum 827 ft. 

Both hoists are automatic type. At 
the Main Inspiration shafts the four 
drums can be run in automatic cycle, two 
drums can operate automatic. Either or 
both sets can be operated from the load- 
ing floor by the attendants there or the 
hoist can be operated from the platform 
in the hoist house. 

At the Main Live Oak the same con- 
ditions of operation prevail. 


VENTILATION 


Natural ventilation was used at the 
mines until the summer of 1917. 

In that year an exhaust fan of 100,000- 
75,000-cu. ft. capacity was placed over 
the Inspiration inclined shaft. 

As the mine increased in extent the 
necessity for increased ventilation was 
apparent. Ventilation areas change 
rapidly and in a large mine producing 
two classes of ore, development and min- 
ing areas must be extensive. 

Due to the above conditions a larger 
exhaust fan of 140,000-cu. ft. capacity 
was installed at the collar of the inclined 
shaft and the smaller fan was kept in 
condition as a standby. 

The installation put in at this time 
consisted of the exhaust fan belt driven 
from a 225-hp. motor. Direction of ven- 
tilation currents can be reversed by the 
-doors in the fan house. This installa- 
tion is said by Government engineers to 
be the most elaborate of any at a metal 
mine in the United States. 

Another exhaust fan was placed on 
the Scorpion shaft. This fan was of 
75,000-cu. ft. capacity. During the in- 
tensive development and mining in the 
Inspiration division, this arrangement 
placed a fan at the approximate south 
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and north limits of the mining areas. 

As the mining area changed at the 
Inspiration, the Scorpion fan was moved 
to the Porphyry No. 1 shaft and fur- 
nished ventilation for the Main Live 
Oak division. The Porphyry No. 1 was 
an old shaft. Before using for ventila- 
tion, the shaft timber was removed and 
the shaft concrete lined. 

As the Sulphide Tunnel division was 
brought into production the standby fan 
at the Inspiration division inclined shaft 
was moved to the Keystone shaft and 
later moved to a permanent location over 
the mouth of the Mercer Tunnel. 

This tunnel was connected with the 
Sulphide Tunnel workings by means of 
a vertical raise. Both tunnel and raise 
were smooth lined with a gunite machine. 

Inlet areas for the air currents at the 
Inspiration Main and Live Oak divisions 
are the concrete lined main shafts. 

At the Sulphide Tunnel the inlet is 
through worked out areas on the west 
side. 

With force working at the present 
time the least cubic feet of air exhausted 
per minute is 450 per man. 

Auxiliary ventilation is taken care of 
by various sizes of motor-driven fans 
Blowing through 12-in. canvas tubing. 


UNWATERING 


This is not much of a problem. The 
total seepage into the mines is not more 
than 50 gallons per minute. Station 
pumps are maintained on the twelfth 
level, Live Oak, and the sixth level, In- 
spiration. Where gravity flow will not 
take the water to the station sumps, the 
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percent is done by contractors and 40 
percent by company account. These fig- 
ures vary somewhat with the various 
divisions of the property. 

Development includes all drifting, 
whether large or small, regardless of 
ultimate use. 

All raising whether below or above the 
grizzly. 

Pony sets are part of the cost of rais- 
ing below the grizzly. Control sets on 
the grizzly and square sets where used 
are part of raising cost. Grizzlies in the 
drifts are charged to main raising and 
the sets in the drifts are charged to 
drifting. 

The charges to mining include repair 
work, undercutting, drawing of the ore, 
haulage and hoisting. 

Contracts are usually given to small 
groups of men who share in the excess 
earnings. 

The haulage of ore to the main shaft 
was at one time contracted but this was 
soon suspended. 

Chute tapping has never been con- 
tracted. This work must be carefully 
done and payment on a contract basis 
would make control of drawing difficult, 
as there would be a tendency to pull easy 
chutes and leave the difficult ones. The 
actual undercutting has not been con- 
tracted. This is work that is destroyed 
soon after being done. Conditions for 
undercutting vary too widely for stand- 
ardized work. 

The prices paid to contractors during 
this August month, 1930, for various 
classes and conditions of work are as 
follows: 


Raw Timbering Complete 
$7.65 per foot $1.70 to $3.40 per foot 
$1.06 to $1.70 per foot $2.55 per foot 
-64 to $1.28 per foot $1.70 to $3.40 per foot 
Chute in pony sets, each 8.50 
6.38 


water is hoisted along by means of air 
lifts or small air operated pumps. 


Wace SYSTEMS AND CONTRACTS 


The wage scale has raised with the 
price of copper. This variation in pay 
has ranged from $3.50 per shift to $5.90 
per shift for muckers. Machine men re- 
ceive next higher rate and timbermen a 
still higher rate. Many other occupa- 
tions around the mines have their rates 
of pay based on these standards. 

The shift bosses are paid at a daily 
rate and shift foremen on a monthly 
rate. 

Development operations are carried on 
with both company account and contract 
labor. Contract labor is not really such, 
for in any case the participants in a so- 
called contract must be paid the regular 
rate of pay per day even if their accom- 
plishments per shift have not entitled 
them to such a rate of pay. 

Of the development work roughly 60 


Exceptional men under favorable condi- 
tions can and do make $4 per shift over 
their rate of pay. The average excess 
earnings for all contractors will average 
$2 per shift. 


MINE SAFETY AND First AID 
DEPARTMENT 


Mine safety is an extremely important 
item in the economical operation of a 
mining property. 

The managers in the Globe-Miami dis- 
trict early realized this. The result was 
that a complete equipped mine rescue 
station was erected by the major oper- 
ating companies of the district. 

This station has a four-man crew on 
a three-shift basis. 

Motor trucks with complete fire fight- 
ing and rescue equipment are in readi- 
ness for call at all times. 

At the mine six two-hour all-service 
gas masks and six one-half-hour oxygen 
helmets are (Continued on page 173) 


RATIO OF SHIFTS LOST DUE TO ACCIDENTS TO TOTAL SHIFTS WORKED 


1st 6 mos. 

1925 1926 1927 1928 1929 1930 

1.83 1.60 1.22 0.55 1.24 0.88 
0.94 0.50 0.43 0.58 0.32 0.18 
OGD -ascicsanbacadncanaeeacecs 2.77 2.15 1.65 1.13 1.56 1.06 

LOST TIME ACCIDENTS PER 10,000 TONS MINED 

.026 .010 .016 008 012 .012 
.470 410 -260 .200 -120 
1.620 1.370 1.066 -720 -660 .373 
2.116 1.790 2.342 -900 .872 -505 
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Resume of th2 
History and Operations of the Copper Queen Branch 
of Phelps Dodge Corporation 


Tue history of the Warren By J. B. Pullen 
Mining District has been published on 


numerous occasions. Perhaps all those ENGINEER, COPPER QUEEN BRANCH 
connected with the mining fraternity 

are more or less familiar with it; how- 

ever, a brief review of the essential facts 

will probably prove interesting in the 

present narrative. 

Ore was probably known to exist as 
early as 1876, but it was not until four 
years later that bodies of sufficient com- 
mercial size were discovered. The sub- 
sequent exploitation of these bodies has 
caused a steady development of the 


Above, the First Smelter at Bisbee 
in 1881 


Left, Copper Queen Reduction 
Works, looking north 


Warren Mining District and the growth 
of the towns of Bisbee and Douglas. 
From the beginning, operations were 
more or less successful until 1884 when 
the inevitable legal question arose con- 
cerning the ownership of orebodies com- 
ing under the Apex laws. Dr. James 
Douglas states in one of his writings of 
the district that the situation became so 
acute that a decision had to be reached 
as to whether litigation or mining 
would be the principal industry in the 
Warren District. Instead of fighting 
this question through the courts, Dr. 
Douglas successfully overcame it by com- 
bining the two major companies in the 
district, the Copper Queen Company and 
the Atlantic Mining Company, under the 
name of the Copper Queen Consolidated 
Mining Company and negotiated vertical 
side and end line agreements with the 
other neighboring companies, and the 
district has never been troubled with any 
subsequent disagreements over this ques- 
tion. 
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The first sizable operations in the 
district were started by Messrs. Mar- 
tin, Ballard and Reilly by working an 
open cut on the famous Queen ore 
body, which was one of the few sur- 
face outcrops in the district. A fur- 
nace plant was erected below the open 
cut in 1881, consisting of two 36-in. 
water jacketed furnaces, using wood 
as fuel. The capacity of the plant was 
about 500,000 pounds of copper per 
month. The average grade of the 
charge to the furnaces was approxi- 
mately 23 percent copper. 

The development of the Warren Dis- 
trict, like many other of the southwest 
mining camps, was greatly retarded by 
transportation facilities, as all ore and 
supplies had to be hauled by mule be- 
tween Bisbee and Fairbanks. With the 
growth of the Copper Queen Mine, the 


Copper Queen Copper Concentrator, Warren District 


problem became of such increasing im- 
portance that in 1887 grading was started 
for the construction of 37 miles of rail- 
road between Bisbee and Fairbanks. This 
road took care of all of the company’s 
requirements until 1900, when the selec- 
tion of a new site for the reduction 
works became necessary, simultaneously 
with legislation enacted which forbade 
industrial concerns controlling their own 


transportation facilities. This necessi- 
tated the sale of the railway to the El 
Paso & Southwestern Railway Company, 
which company was owned by Phelps 
Dodge & Company interests. This com- 
pany constructed a line from Nacozari 
to Douglas, later extended its trackage 
to El Paso and Bisbee, and at a still later 
date, constructed a railway into the 
northern coal fields at Dawson, N. Mex. 
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Above, Sacramento 
Hill before stripping 
operations began in 


Left, Sacramento 
Hill at the comple- 
tion of steam shovel 
operations and be- 
ginning of glory hole 
operations in Sep- 
tember, 1929 


(also owned by 
Phelps Dodge inter- 
ests). The enlarged 
reduction works at 
Douglas were put 
into operation in 
1904 and since that 
time the mines and 
metallurgical plants 
have been modern- 
ized and developed 
in accordance with 
the requirements of 
present day methods. 


GEOLOGY 


The mineralized zone of the Warren 
District in which commercial ore bodies 
have been found, lies to the south of the 
Dividend Fault. The zone as known to 
date is approximately 10,000 ft. long and 
4,000 ft. wide. The oldest rock in the 
district is the Pinal Schist of pre-Cam- 
brian age, upon which have been de- 
posited during alternate periods of 
submergence the Balso quartzite and 
Abrigo limestone in Cambrian times, the 
Martin limestone in Devonian times, and 
the Escabrosa and Naco limestones in 
the Carboniferous period. 

At a later age ground movements set 
in which were followed by a magmatic 
intrusion of granite porphyry, along 
with which, and following, came the 
mineral bearing solutions which fol- 
lowed the channels of fault systems pre- 
pared for them and deposited themselves 
in the limestones. Two general types of 
ore bodies were formed, the replacement 
bodies in the limestones, which are 
sometimes associated with porphyry, and 
the disseminated secondarily enriched 
ores in the main granite porphyry stock. 
Later additional movement occurred in 
the Dividend Fault and erosion set in at 
@ more rapid rate on the north side of 
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the fault which carried 
away all of the limestones 
and the ore they contained. 

The principal copper min- 
erals in the district are 
Chaleopyrite, Bornite, Chal- 


cocite, Malachite, Azurite 
and Cuprite. 
MINING 
The mine area of the 


Copper Queen branch com- 
roughly around 550 
acres. The operations ex- 
tend from the surface to the 
1,900 level. The property 
at present is operated by 
three shafts, two of which 
are used for ore hoisting 
and transportation of men 
and supplies, and one ex- 
clusively for men and sup- 
plies. Ore is trammed upon 
nine mine levels. At pres- 
ent in the limestone divi- 
sions, three mining methods 
are in common use—square 
setting, top slicing, and the 
inclined cut and fill. 

The square set method is 
used in deposits of ore which 
are very irregular and not 
sufficiently thick to permit 
top slicing methods, and gen- 
erally the overhand method 
is used, although underhand 
square setting has been 
practiced to a considerable 
extent. Slides are con- 
structed in the stope when- 
ever possible so that the ore 
can be handled into the 
chutes by gravity. Figure 2 
will give a general scheme 
of this type of mining. 

In the ore bodies which 
are sufficiently thick and in soft ground, 
the top slice method is generally used. 
Figure 3 will give a general idea of the 
method as practiced. 

The cut and fill method is less used 
than the other two, due to the fact that 
much of the ground that is hard enough 
to permit the use of this method is fre- 
quently so badly fractured that it is very 
treacherous. The application of this 
method is demonstrated in Figure 4. 


During the year 1929 approximately 
50 stoping sections were working in the 
limestone mines which required the use 
of over 30,000 ft. of underground track- 
age for haulage and 80 chutes for stor- 
age. 

The nature and occurrence of the ore 
make it imperative to carry on an ex- 
tensive development campaign at all 
times and in many instances the ratio 
of development (that is, tons mined per 
ft. developed) is as high as 4 tons per 
ft., with a minimum figure of 12 tons 
per ft. This is not only an expensive 
burden but also creates operating prob- 
lems such as adequate ventilation, waste 
disposal, power consumption, close super- 
vision, etc. 

A bonus system has been in force for 
a number of years that has accomplished 
reasonably satisfactory results in the 
way of increased efficiency. The system 
is based on units of work per man shift 
with the proper remuneration to the man 
for the amount of work done over his 
standard. This system has made it pos- 
sible to develop all-around men and in 
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General Office Building and Plaza of the Copper Queen Branch 
of Phelps Dodge Corporation 


the limestone mines there is very little 
division of labor, that is, drilling, tim- 
bering and mucking are done by the 
same man, and has shown economical 
results. Approximately 51 percent of 
the underground employes are on bonus. 

About 1907, when the porphyry depos- 
its began to attract the attention of the 
mining industry, exploration was begun 
on a porphyry intrusion, locally known 
as Sacramento Hill, first by underground 
methods (drifting and raising), which 
were later replaced by churn drilling. 
Two porphyry ore bodies were developed, 
known as the West and East, and in 
1917 the exploitation of the western body 
was started by steam shovel methods 
which continued until September, 1929, 
when, owing to the depth of the pit and 
the steep walls, it was necessary to re- 
place this method by a glory hole method. 
The glory hole method, as practiced, con- 
sists of driving a raise from a bombing 
chamber on the 400 level to the pit bot- 
tom. The bombing chamber is armored 
on the sides with steel plates and reen- 
forced on the back with steel rails. The 
ore is blasted out around the sides of the 
raise at the top, and slides into the raise 
to the blasting chamber. There the 
large boulders are broken or blasted to 
a size sufficient to go through an 18-in. 
grizzly, and thence to a storage chute 
from where it is trammed on the 500 
level to the main hoisting shaft. See 
Figure 5. 

As the life of the West ore body was 
limited, it beame necessary to start min- 
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ing from the other porphyry 
deposit. As the overburden 
over the East ore body was 
considerably greater than 
that over the West and as 
the body as a whole was 
lower grade, steam shovel 
methods were inadvisable, 
but as the ore body was 
very irregular shape, 
the ground wet and sticky, 
it was rather doubtful if 
caving methods would prove 
successful. As an experi- 
ment, a small block was 
developed on the 600 level 
of the East ore body, using 
the Morenci slide system, 
taking a 50-ft. lift and 
tramming the ore by hand 
and mule to the shaft. This 
venture proved so success- 
ful that subsequent work 
has developed this section 
into an important produc- 
ing division. The ore is 
now being mined by the 
block caving method, using 
boundary shrinks, driving 
fingers off of draw points 
which are directly over the 
haulage chutes and under- 
cutting the block off the 
top of the fingers. At the 
present time more than 50 
percent of the tonnage 
going to the concentrator is 
produced from this area. A 
typical view of the method 
employed is shown in Fig- 
ure 6. 


CONCENTRATING 


The concentrating plant 
to be used in conjunction 
with the exploitation of the 
Sacramento Hill West ore body was 
planned and designed to incorporate fea- 
tures of flowsheet which had already 
been proven in test or pilot plant opera- 
tions on the property in 1918 and 1920. 

The original design of the new con- 
centrating plant called for the treatment 
of 4,000 tons of ore daily by both gravity 
and flotation processes, with flotation 
constituting an intermediate process be- 
tween roughing and finishing tables. 
This method was adopted because of the 
characteristics of the ore which made 
fine grinding unnecessary for the pur- 
pose of separating gangue from mineral, 
also because of a requirement for a large 
proportion of coarse concentrate for sub- 
sequent smelting operations and pyrite 
for smelter fluxing of siliceous copper 
ores. Approximately 50 percent of the 
total concentrate was produced on 40 
roughing tables treating the primary rod 
mill discharge. This concentrate aver- 
aged 4 to 5 percent copper, 25 to 30 per- 
cent insoluble and 30 percent iron. The 
tailing from these primary tables was 
deslimed and reduced to 48 mesh in the 
secondary rod mills and floated in 16 
rougher-cleaner flotation cells of the 
Callow pneumatic type. Flotation pro- 
duced a concentrate of 8 percent copper, 
20 percent insoluble and 30 percent iron 
and constituted 48 percent of the total 
concentrate. Eighty clean-up or finish- 
ing tables then completed the concentrat- 
ing process by making a concentrate of 
4 percent copper, 20 percent insoluble 
and 38 percent iron. 
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Figure 4. 
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Roasters above Reverberatory Furnace, Douglas Reduction 


orks 


Concentrating operations started in 
March, 1923, and early operation indi- 
cated the advisability of removing more 
pyrite and insoluble from the concen- 
trate in view of the constant depletion 
of siliceous copper ores from the mines. 
Production of a higher grade concentrate 
would result in a decided saving on 
freight and smelting per ton and a re- 
duction in smelter slag losses due to the 
removal of slag forming constituents at 
the mill. In bringing about this con- 
dition of cleaner concentrate there were 
involved—the elimination of all gravity 
concentration processes; sufficiently fine 
grinding to not only separate the mineral 
from the gangue but to mechanically 
separate the copper and pyrite minerals; 
the arrangement and adoption of new 
type flotation apparatus; and changes in 
the character of flotation reagents. A 
marked reduction in the amount and 
character of equipment accompanied the 
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change in metallurgical treatment and 
is probably best shown by comparison of 
the original and present grinding and 
concentrating equipment. 


Anode Casting Plant, Douglas Reduction Works 


(1) Elimination of all gravity pro- 
cesses. 

(2) Improved classification with fine 
grinding. 


ORIGINAL EQUIPMENT IN 1923 


8 6 x 12 primary rod mills. 

4 8 x 16 desliming classifiers. 
40 roughing tables. 

8 6 x 12 secondary rod mills. 

8 6 x 23 circulating classifiers. 

16 Callow pneumatic rougher cells. 
16 Callow pneumatic cleaner cells. 
80 finishing tables. 

4 75-ft. concentrate thickeners. 
4 14-ft. filters. 

4 Blaisdell settling tanks. 


EQUIPMENT IN PRESENT USE 
8 6 x 12 primary rod mills. 


8 15-ft. bow! classifiers. 
8 6 x 12 secondary ball mills. 
8 6 x 23 circulating classifiers. 


12 Forrester rougher-cleaner cells. 
4 concentrate classifiers. 

1 75-ft. concentrate thickener. 

2 14-ft. filters. 

4 Blaisdell settling tanks. 


Four major factors had a direct bear- 
ing on the general simplification of 
flowsheet and metallurgical improvement 
and are enumerated as follows: 


(3) The advent of chemical reagents. 

(4) The successful development of the 
Forrester type flotation machine to meet 
local conditions. 


Note 
25% Slides directly to chutes 
55% Requires one pull 
-— 20% Requires two pulls 
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In summary, the development history 
of the Copper Queen Concentrator is the 
development history of practically all 
similar modern metallurgical plants and 
of paramount importance in these suc- 
cessful developments are: The use of 
finer grinding, newer types of flotation 
machines, and the conversion from oil 
reagents to organic chemical reagents. 


LEACHING AND CEMENTATION 


During the development stages ot 
Sacramento Hill, it was discovered that 


there was a considerable quantity of low 
grade ore that could not be treated 
profitably by concentration methods. The 
Research Department of the corporation 
set to work to devise a method of treat- 
ment for this class of material, and after 
considerable experimental work, con- 
cluded that a heap leaching and precipi- 
tation process would be practical as well 
as profitable. Accordingly, the material 
removed from Sacramento Hill was 
graded into four classes: Direct smelt- 
ing, concentrating, leaching, waste. 


The leaching ores were used to con- 
struct two heaps, namely, the No. 1 and 
No. 2 heaps, containing 2,000,000 tons of 
0.89 percent copper and 1,400,000 tons 
of 0.68 percent copper, respectively. 
Rock culverts were constructed ahead of 
the ore as it was dumped, a network of 
which covers the entire surface of the 
ground under the heaps. The culverts 
are used both for ventilating flues and 
drains for the solutions. On the surface 
of the heaps, irrigating basins were 
built in 25-ft. squares bordered with 
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8-in. banks, the purpose being for the 
even distribution of water and also for 
confining the irrigating solution to cer- 
tain areas. The basins are fed by a 
system of wooden launders. The solu- 
tions from the heaps are collected into 
a drainage ditch around the toe of the 
slope and conveyed to a_ reservoir 
equipped with a pumping plant that is 
capable of pumping the solutions to the 
cementation plant or recirculating them 
over the heaps to bring them up to a 
certain standard. 

In order to obtain data for future 
reference, one section of the No. 1 heap 
was blocked off as a test section so that 
results of the different washings could 
be calculated. It has been demonstrated 
that 50 percent of the total copper can be 
recovered in 10 washings. 


CEMENTATION PLANT 


The cementation plant as originally 
constructed, consisted of six redwood 
tanks 24 ft. in diameter, 10 ft. deep, 
equipped with Dorr acid-proof stirring 
arms suspended under a false bottom to 
provide agitation when necessary, and 
also to assist in removing the deposited 
copper through a center discharge cone 
in the bottom of the tank. The tail 
waters from these tanks were passed 
through an auxiliary system consisting 
of five 3 x 3 by 150 ft. long wooden 
launders. The capacity of this plant 
was 17,915 cu. ft. of precipitating space 
capable of treating 250,000 gallons of 
liquor per day, giving a copper produc- 
tion of around 100,000 pounds per month. 

The plant was later enlarged by the 
addition of two redwood tanks and the 
installation of six concrete launders 10 ft. 
wide, 5 ft. deep and 55 ft. long, and the 
removal of all mechanical apparatus in 
the six original tanks, the whole plant 
being served by a 55-ft. Gantry crane, 
and the solutions agitated by air. The 
Gantry crane is equipped with a mag- 
net and clam shell bucket used for 
placing iron in the tanks and the re- 
moval of precipitates. As the precipi- 
tates are removed from the tanks and 
launders, they are washed through a 
trommel which serves to remove the 
partly consumed iron and ore then con- 
veyed to a system of drying beds. After 
sufficient moisture has been removed, 
the precipitates are loaded into railroad 
cars by a drag line scraper. 


REDUCTION WORKS 


The Douglas reduction works is di- 
vided into two units, called the old and 
new plants. As the old plant is only used 
‘in times of peak production and is more 
or less a standby unit, it will not be de- 
scribed in the present writing. 

Construction is now in progress on a 
new preparation department (August, 
1930) so in order to give a bird’s-eye 
view of the plant as it is intended to be 
in the near future, it will be considered 
that the preparation plant is in opera- 
tion. 


In addition to treating material from 
the Copper Queen mines, the reduction 
works also treats ore and concentrates 
from allied companies and custom pro- 
ducers. From this it will be seen that 
it is necessary to treat a wide variety of 
material and that the charge to the 
furnace varies considerably from time 
to time. The material that is treated 
falls under seven general classifications, 
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namely, Copper Queen flotation concen- 
trates, Copper Queen sand concentrates, 
Moctezuma concentrates, sulphide ores, 
oxide ores, siliceous ores, and precipi- 
tates. Upon arrival at the reduction 
works, all ores are put through a crush- 
ing and rolls plant and reduced to one- 
quarter inch, after which they are auto- 
matically sampled and conveyed to the 
bedding plant. Concentrates are first 
auger sampled, and are then unloaded 
with a Northwestern pull shovel. Con- 
centrates are conveyed to the bedding 
plant on the same conveyor as the ore. 
The bedding plant consists of five stalls 
built of concrete, having a capacity of 
11,500 tons each. The material is dis- 
tributed over the beds by means of a 
traveling conveyor which can be trans- 
ferred from bed to bed on a transfer 
bridge. 

A typical analysis of the bed will ap- 
proximate the following figures: Copper 
9 percent, silica 24 percent, alumina 6 
percent, iron 25 per cent, lime 1.5 per- 
cent, sulphur 25.2 percent. 


The material is reclaimed from the 
beds with a reclaiming machine which 
rakes the mix off of the face of the pile 
at the angle of repose into a pit from 
where it is picked up by a bucket ele- 
vator and conveyed to the bins above the 
roasters. The roasters and reverbera- 
tories operate as a complete unit and at 
the time of their construction were an 
innovation in smeiter construction. The 
plant consists of two reverberatory 
furnaces, having inside dimensions of 
92 ft. 3 in. long by 238 ft. 6 in. wide. 
Superimposed above each furnace are six 
Queen type roasters having one outside 
drying hearth and 11 interior hearths. 

The calcines from the roasters are 
dropped through pipes into calcine bins 
constructed above and on each side of 
the reverberatory furnaces, the bins 
being insulated with a lining of angle 
irons which allows the calcines to build 
up on the surface of the bins. The cal- 
cines, at a temperature of about 1,000 
degrees Fahrenheit, are fed to the rever- 
beratories by gravity through 25 8-in. 
charge pipes per furnace side (50 in all 
per furnace), extending from the firing 
end towards the skimming end of the 
furnace. The reverberatories are fired 
by 10 oil burners, using air atomized oil. 
Secondary air for combustion is ad- 
mitted through the holes in which the 
burners are inserted. The matte coming 
from the reverberatory furnace is usu- 
ally approximately 31 percent copper, 
39 percent iron and 26 percent sulphur. 

Eight 12-ft. Great Falls type con- 
verters are used which are lined with 
15 in. of magnesite brick. The blister 
copper produced in the converters is ap- 
proximately 99.27 percent pure. Until 
the latter part of 1929 blister copper 
was the only product made, at which 
time an anode plant was installed, and 
at the present writing the entire produc- 
tion is in the form of anodes. The anode 
plant consists of two oxidizing vessels 
(one of which is in use at present) in 
which blister copper from the converters 
is blown with air at 90 pounds pressure 
to eliminate excess sulphur, and a re- 
ducing vessel which is identical in de- 
sign except that it is mounted on trucks 
and moves on a track. The charge of 
copper introduced into this vessel is re- 
duced by poling with green Aspen poles 
and the final product will approximate 
the following analysis: Copper 99.65 per- 
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cent, oxygen 0.11 percent, sulphur 
0.0013 percent. A rack of 50 molds has 
been constructed parallel to the track 
on which the reducing vessel travels and 
the copper is cast by pouring directly 
from the reducing vessel into a spoon 
and thence to the mold. The anode bars 
are 36 x 36 in. and 1% in. thick, with 2 
5-in. suspension lugs in the top, one of 
which is cast with a Baltimore insert 
groove for the cathode rod. Each anode 
bar weighs approximately 700 pounds. 


WELFARE WorRK 


Organized safety work, which may be 
classed as “Welfare Work” has been 
conducted by the company since 1913. 
The safety organization is composed of 
the Branch Safety Committee, of which 
the manager is chairman, and Depart- 
mental Safety Committees, of which the 
superintendent or the department head is 
chairman, other members of the com- 
mittees being chosen from the super- 
visory force and the workmen. In addi- 
tion to the committee organization, a 
trained safety inspector, a first aid in- 
spector and mine rescue inspector are 
employed. 

An employes’ representation plan has 
also been in force since 1921, and has 
functioned satisfactorily since that date. 
The plan provides the means of bringing 
to the attention of the management such 
complaints and grievances which might 
exist, through representatives elected by 
the employes. 

Adequate medical and hospital service 
is also provided by the company. Under 
the provisions of the Hospital Depart- 
ment, employes pay a regular fee per 
month, which entitles them to both medi- 
cal and surgical care free. 

Employes are protected by an em- 
ployes’ benefit association which provides 
health and accident insurance at a nomi- 
nal sum, the company agreeing to con- 
tribute a certain sum annually to make 
up any deficit which might exist. 

The writer wishes to thank Mr. F. H. 
Hayes, mine superintendent; Mr. E. 
Wittenau, concentrator superintendent; 
and Mr. J. O. Ambler, smelter superin- 
tendent, for their assistance in the col- 
lection of data for this article. 


GREAT LAKES TRANSPORTATION 
REPORT 


The iron ore, coal and other trade on 
the Great Lakes is discussed in a report 
on transportation on these waterways 
issued by the U. S. Shipping Board and 
War Department engineering branch. 
Due to the large shipments of iron ore, 
Duluth and Superior led all other ports 
in volume of tonnage over the Lakes 
from 1919 to 1928. .The report in mak- 
ing an intensive study of the bulk com- 
modities on the Lakes traces the move- 
ment of iron ore from the various ranges 
to the ports of shipment, thence by way 
of the Lakes to receiving ports, and 
finally to interior consuming points. Ore 
shipments in 1928 amounted to 53,980,- 
874 tons, or nearly 40 percent of the 
total lake traffic. Data relative to the 
ore docks and terminals, ore carrying 
equipment, and rail and lake freight 
rates on iron ore are shown in the report. 
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INSPIRATION 
CONS. COPPER 
COMPANY 


in readiness at all 
times. Two pul- 
motors are avail- 
able for use. This 
apparatus is serv- 
iced regularly by the “station” crew. 

The working places and homes of a 
crew of 15 men, who are trained in the 
use of this apparatus, are kept on file. 

Underground and on surface wire 
stretchers and blankets are kept in con- 
venient locations. Surface first aid boxes 
are inspected and serviced by the “sta- 
tion” crew at regular intervals. 

Bandages, compresses and splints are 
distributed underground in boxes. These 
are kept in condition by the “safety en- 
gineer.’ 

Each shift boss is furnished at the be- 
ginning of the shift with a small metal 
box of first aid supplies. What is used 
during the shift is replaced before the 
box is again used. 

During each year first aid contests are 
held. These contests are participated in 
by teams from the underground and sur- 
face departments. On account of the 
large number of teams from the under- 
ground divisions the surface and under- 
ground teams do not contest. Each de- 
partment has its own contest time. 

Training for these contests is fur- 
nished by the personnel of the rescue 
station. Four evening classes and two 
day classes are given each week for two 
months previous to contests. 

The contesting teams are made up of 
six men and cash prizes are given to the 
first five winning teams and in addition 
cash awards are given to all numbers of 
the remaining teams with a standing of 
80 percent, or better. 

The awards vary in amount, depending 
on the perfection and time used in doing 
the problems. 

Judges chosen from other companies 
view the work. The penalties are known 
to the teams as well as the judges. 

Considerable interest is aroused and 
maintained in first aid through these 
contests. Usually about 35 teams par- 
ticipate. 

In addition to this work there is a full 
time safety engineer at the mine. He 
devotes a considerable part of his time 
to the inspection of working places, see- 
ing that working conditions are good and 
well maintained. 

During the lunch time interval groups 
of men are assembled and talks on 
“Safety” are given. The cause of an ac- 
cident is shown and how the accident 
could have been avoided. These talks 
keep the safety idea in the men’s minds. 

The tabulation showing the number of 
accidents per 10,000 shifts worked and 
per 10,000 tons of ore mined have shown 
a downward trend through the past sev- 
eral years. 


(From page 763) 


MINE FIRE PROTECTION 


All hoisting shafts are of concrete con- 
struction. All air outlets are either con- 
crete or gunited against the bare rock. 
Water is piped to all working places. 
Main air lines are cross connected to 
water lines on main shaft stations. Soda 
acid fire extinguishers are distributed 
throughout the mine. And as mentioned 
in the paragraph on “First Aid and 
Safety,” oxygen helmets are available on 
short notice from the “station” and half- 
hour apparatus is available at the collar 
of the main shaft. 

In the talks given by the safety en- 
gineer, an explanation of direction of air 
currents is given. The men are instructed 


in what to do and whom to notify in case 
of fire. The ways out of the mine be- 
side the customary used ones are ex- 
plained. 


PRODUCTION AND MISCELLANEOUS 
INFORMATION 


Inspiration’s tonnage mined per year 
has fluctuated with the condition of the 
copper market and with labor conditions. 
Labor conditions caused total suspension 
of mining activities in 1914 and 1917. In 
1921-22 there was total suspension on ac- 
count of market conditions. 


The amount of timber used per ton of 
ore mined for the first six months of 1930 
averaged 2.2 ft. The tonnage mined in- 
cludes both development and ore pro- 
duction tonnage. Excessively heavy 
ground conditions brought this average 
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up. During June, due to curtailed ac- 
tivities in the heavy sections, timber 
used per ton dropped to 1.4 ft. per ton. 

Powder used per ton for the first six 
months of the year 1930 averaged .176 
pound. Strength used 40 and 30 percent. 

In early 1930 a timber treating plant 
using zine chloride was put into service. 
Timber which is to stand for three years 
or more is treated. Percentage treated 
to total used is about 13 percent. Cost 
of treatment is about $6.50 per 1,000 
board feet. 
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PRIMARIES FORECAST CHANGES IN CONGRESSIONAL 
ROSTER 


ECENT primary selections in a 
R number of states and one state elec- 
tion have created somewhat of a shake- 
up in the future complexion of the 
United States Senate and House of 
Representatives and further changes are 
expected following the election in Novem- 
ber. Maine, the only state to hold its 
elections before November, chose its offi- 
cials in September. It elected Repre- 
sentative Wallace H. White, Jr. (Re- 
publican), as its Senator, succeeding 
Senator Arthur R. Gould (Republican), 
who was not a candidate for another 
term. Mr. White was years ago secre- 
tary to the late Senator Frye, of Maine, 
and has been active in shipping legisla- 
tion a¢ chairman of the House Committee 
on Merchant Marine and _ Fisheries. 
D. B. Partridge (Republican), was 
elected to succeed Mr. White in the 
House and the following House mem- 
bers, Republicans, were relected: C. L. 
Beedy, J. E. Nelson, and D. F. Snow. 

After 30 years service in both the 
House and Senate, the veteran Senator 
Joseph E. Ransdell (Democrat), of 
Louisiana, will give way to Governor 
Huey P. Long, also a Democrat, who 
won the primary nomination, which is 
equivalent to election. Senator Ransdell 
has long been interested in the develop- 
ment of waterways. He is 72 years old 
and his successor is only 37. Governor 
Long has announced that he will not 
take his seat on March 4 next when 
Senator Ransdell’s term expires, but 
will continue as governor until 1932. 
Two representatives from Louisiana 
were also defeated for renomination, 
J. Z. Spearing by Paul Maloney, and 
James O’Connor by State Senator J. O. 
Fernandez, all Democrats. 

Another Senator to step aside next 
March is Cole L. Blease (Democrat), of 
South Carolina, who was defeated for 
renomination after two primary élec- 
tions, the winner finally emerging in the 


person of former Representative James 
F. Byrnes, also a Democrat. 


In Tennessee Senator W. E. Brock 
(Democrat), serving by appointment of 
the governor, was nominated for the 
term ending March 4 next and Repre- 
sentative Cordell Hull (Democrat), was 
named for the six-year term beginning 
March 4, 1931. J. R. Mitchell was 
named to succeed Mr. Hull in the House, 
where he has served for 20 years. Mr. 
Hull is a tax expert, being the author 
of the 1913 income tax law and the 1916 
inheritance tax act. He is also an au- 
thority on the tariff, having been for 
many years a member of the House Com- 
mittee on Ways and Means. Edward H. 
Crump (Democrat), of Memphis, has. 
been nominated to succeed Representa- 
tive Hubert Fisher (Democrat) who was 
not a candidate for reelection. 


In West Virginia, James Ellwood 
Jones (Republican), prominent coal 
operator of McDowell County, and 
former Senator and Representative M. M. 
Neely (Democrat), are candidates for 
the Senate to succeed Senator Guy D. 
Goff (Republican), who was not a can- 
didate because of the condition of his 
health. 

Kansas will elect two Senators in No- 
vember, the leading candidates being the 
incumbent Republicans, Arthur Capper 
and H. J. Allen. Senator Capper is up 
for relection to a new six-year term 
while Senator Allen seeks the balance 
of the term of Senator Charles Curtis, 
now Vice President, ending in 1933, to 
which he was temporarily appointed by 
the governor. Since the primary, in 
which he defeated Representative W. H. 
Sproul (Republican), Senator Allen has 
undergone two operations. Represen- 
tative Sproul will retire March 4 from 
the House and the chairmanship of its 
Mines and Mining Committee, to which 
Representative J. J. Manlove (Republi- 
can, Missouri) (Continued on page 792) 
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Practical Operating Problems 
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TIMBERING RULES 


at the Washington Coal Mines 


By S. H. Ash 


COAL-MINE fatalities in the 
state of Washington have been virtually 
at a standstill for the 12-year period 
1917-1928,’ but show a decline of about 
10 percent as compared with the 12 pre- 
ceding years, 1905-1916.2, However, the 
years 1928 and 1929 have a much more 
favorable showing than the average of 
either of the two 12-year periods. 

This improvement is probably due to 
results obtained through the adoption 
and enforcement of a complete new min- 
ing code which went into effect on June 
7, 1917, and in which many new features 
were included. The code has since been 
amended twice, in 1919 and 1927, pri- 
marily to include the operation of safety 
committees and first-aid education. This 
is reflected more particularly in the ac- 
cident statistics of the last two years. 
Table 1 gives fatality rates in Washing- 
ton from 1905-1929, and in the United 
States from 1906-1927." 


ACCIDENTS FRoM FALLS 


In Washington, as elsewhere, the ma- 
jority of the mine accidents, both fatal 
and non-fatal, occur at or near the face 
and are due to falls of roof or coal. 


* Reprinted from U. S. Bureau of Mines In- 
formation Circular 6316. 

+ Mining Engineer, U. S. Bureau of Mines. 

1State Mine Inspector’s Report, 1928. 

2State Mine Inspector’s Report, 1916. 


3 Adams, Wie 
United States, 1927. 
1928, 126 pp. 


Coal-Mine Fatalities in the 
Bull. 293, Bureau of Mines, 


774 


Apparently these accidents are not 
considered avoidable by many companies, 
probably because their prevention lies 
very frequently in the hands of the in- 
dividual workman; however, this fact 
does not by any means absolve the man- 
agement of ultimate responsibility. 

No one can question the fact that if 
the roof or face had been properly sup- 
ported, in nearly every instance no ac- 
cident from a fall of roof or coal would 
have occurred. 

Table 2 shows the number of fatal 
accidents which occurred during 1905 to 
1929 at the Washington coal mines due 


TABLE 1—FATALITY RATES IN COAL MINES 
OF WASHINGTON AND IN THE 
UNITED STATES 


Production Deaths 


Men per death per one 
Number employed (short million 
Years killed (average) tons) tons 
Washington: 
1905-16. . $25 5,558 121,858 8.22 
1917-28 246 4,524 135,408 7.88 
a 9 3,362 279,934 3.57 
ae 11 3,279 235,606 4.24 
United States 
averages: 
1906-10.. 2,658 675,068 169,719 5.89 
1911-15.. 2,517 739,169 210,253 4.76 
1916-20.. 2,419 760,381 258,944 3.86 
1921-25.. 2,21 811,803 252,346 3.96 
ey 2,224 757,000 269,989 3.70 


to falls, and gas, or gas and coal-dust 
explosions. 

It is interesting to note the decline in 
accidents due to explosions and the in- 
crease of accidents due to falls. This is 
also a result of strict enforcement of the 
new safety regulations relating to gassy 
mines, and perhaps less strict enforce- 
ment of the sections of the mining law 
relating to timbering. The reason for 
this is traceable to the fact that, as in 
times past, the setting of timber lies 
largely within the hands of the miners. 

Statistics in Washington show that the 
non-fatal accidents due to falls also form 
about 50 percent of the total, or the 
largest percentage of non-fatal accidents 
from any one cause. The time loss from 
falls alone averages about 24 days to 
each accident, and constitutes about 35 
percent of the total time loss due to in- 
juries. 


CAUSE OF AND REMEDY FOR ACCIDENTS 
DUE TO FALLS 


Accidents from falls of roof or coal 
are usually caused by lack of proper roof 
or face support. 

With a few exceptions this can be 
blamed on the failure of the individual 


TABLE 2—FATAL ACCIDENTS AT THE WASHINGTON COAL MINES DUE TO FALLS OF 
ROCK AND COAL, 1905-1929 * 


Total Falls of face or Falls of rock Explosions of gas 
number Falls of roof pillar coal or coal or dust 
of fatal 
Year accidents No. Percentage No. Percentage Percentage No. Percentage 
1905-1916 ....... 325 we 92 28.30 84 25.84 
ty ee 246 74 30.08 13 5.28 87 35.36 22 13.00 
9 4 44.44 1 11.11 5 55.55 1 11.11 
_ ee ae 11 5 45.45 1 9.09 6 54.54 0 00.00 


* Compiled from reports of state mine inspectors. 
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workman to set timber, whether through 
carelessness or ignorance, although in a 
few cases lack of timber has been the 
contributing cause. 

The remedy obviously is to enforce 
systematic timbering rules by strict dis- 
cipline for failure to set timber. Experi- 
ence over a number of years had proved 
that under the same working conditions 
fewer accidents due to falls occur at 
mines where systematic timbering rules 
are formulated and are actually en- 
forced. 

Where systematic timbering rules are 
made, lack of discipline is the principal 
cause of accidents from falls of roof, 
face, or pillar coal. 

It is rapidly becoming a recognized 
fact that lack of supervision and dis- 
cipline is the major cause of laxity in 
following safe practice and lack of ef- 
ficiency on the part of workmen around 
coal mines. Rules are ineffectual if they 
are not enforced, and men should be dis- 
ciplined for violation of rules even if no 
harm has resulted rather than after the 
damage is done. 


SYSTEMATIC TIMBERING RULES 
Slightly Dipping Seam Mines 


At some of the slightly dipping seam 
mines, rules for definite systems of tim- 
bering are required. These rules have 
been formulated by the management, 
who realized that something had to be 
done to eliminate accidents due to falls. 

The rules are based on slightly worse 
than average conditions, and place no 
limit on the amount of additional timber 
that should be placed if conditions re- 
quire it. 

At one mine, which is working a seam 
about 12 ft. thick on a dip of about 5 
degrees, the rule requires props to be 
set not more than 5 ft. apart, irrespec- 
tive of good roof conditions. 

The bottom 5 ft. of the seam is ex- 
tracted in driving the rooms, and the 
top coal is removed in pillar operations. 
Most of the accidents at this mine oc- 
cur during the final removal of the top 
coal, when the miner neglects to timber 
or take down a band of coal about 1 ft. 
thick which is at the base of the top 
coal. This band is locally known as the 
“mankiller” and it has been the cause of 
practically all of the fatal accidents oc- 
curring at the mine. 

This mine has an enviable record from 
the standpoint of production and acci- 
dent rate. Accidents from falls are few 
in number, which is directly attributable 
to a definite system of timbering en- 
forced by discipline. 

In order to insure that the timbering 
rule is complied with, a “safety man” is 
employed who works immediately under 
the general superintendent. He takes 
the matter up directly with the miner 
involved, in case he finds a violation of 
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the rule; regardless of the condition of 
the roof, the haulage “turn” in the place 
is stopped until the work is done, and 
the timbering later is inspected by the 
safety man. A recurrence of neglect to 
set timber on the part of the miner is 
cause for discharge, and the employes 
readily approve the application of this 
rule. 
Roslyn Field 


In the Roslyn field, where, notwith- 
standing the normally good roof, most 
of the accidents due to rock falls occur, 
the rule is to set props not more than 
4 ft. apart. The use of mining machines 
has increased the hazard due to rock 
falls at the face, as 6 ft. of clearance is 
required at the face. This is taken care 
of to some extent by a timberman who 
does nothing but set props within a 
small section and by a supervisor who 
has about 20 men under his jurisdiction. 

Before the men go to work, all places 
are examined by a fire boss, who makes a 
ring on the roof with chalk at such places 
as require timber to be set to comply 
with the rule. These props must be 
set before the miner starts to load coal. 
In order to see that the rule is complied 
with, “safety inspectors” such as have 
been mentioned are employed independ- 
ent of the immediate district super- 
visors. 


Steeply Dipping Workings 

In the steeply dipping workings of 
western Washington the contracts for 
piece work state definitely that timber 
shall be placed in all classes of work ac- 
cording to certain definite specifications. 
In some instances the timber as set is 
paid for by the piece. Every two weeks 
the engineering department, independ- 
ently of the operating officials, checks 
the timbering for compliance with the 
requirements of the contracts. Inad- 
vertently, in some instances, this en- 
forces a safety rule. 


Timbering in western Washington is 
very expensive, notwithstanding the 
abundance of relatively cheap mine tim- 
ber, but measured in dollars and cents 
from the standpoint of operation alone, 
the failure to place timber is far more 
expensive, due to the consequent occur- 
rence of caves and, in many instances, 
the total loss of the working place. The 
cost of timber varies from 12 to 19 cents 
per ton. The labor cost for timbering, 
both in mining and maintenance, is one 
of the most expensive labor items on the 
cost sheet. 


DISCUSSION OF THE RULE 


It might appear that the rule in some 
sections is not accomplishing the results 
that it should. This is true especially 
in the mines of large companies, where 
a safety inspector covers several mines. 
The benefits derived are at once appar- 
ent, however, when the statistics are re- 
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viewed and comparisons are made of ac- 
cidents before and after the adoption of 
the rule. 

Oftentimes, due to the large territory 
assigned him, the safety inspector can 
not cover the amount of ground essen- 
tial to proper supervision of the work 
and of the workers. In this, strict dis- 
cipline is absolutely imperative or more 
harm than good is liable to result from 
employing the safety inspectors, due to 
the tendency on the part of some super- 
visors to rely upon the inspector to en- 
force the timbering rule. 

The supervisor in charge of a district 
should be held responsible for the strict 
observance of the rule. He should be 
disciplined for neglect to enforce it and 
should be held jointly responsible for 
laxness on the part of the men. The 
immediate supervisor is usually more 
concerned with production, and a great 
deal of his time is devoted to increasing 
coal production. 

If the work is done on day’s pay rather 
than on contract, men will set more tim- 
ber for the reason that it is set on com- 
pany time; but in contract work, they 
are inclined to set only such timber as 
is believed actually to be needed at the 
time, and for this reason more accidents 
are likely to occur per man-hour of ex- 
posure under piecework than under day’s 
pay when no systematic timbering rule 
is in force. 

The district supervisors usually come 
from ranks other than that of the miner 
and are selected for their general knowl- 
edge and tonnage-production ability 
rather than for their knowledge of tim- 
bering and making roof falls. The tend- 
ency is to leave timbering to the judg- 
ment of the miner. It is not unusual 
for a miner to question the supervisor’s 
judgment in timbering, unless a definite 
timbering rule is in force. For this rea- 
son a frequent inspection by the fore- 
man, safety inspector, or some other 
official obtains better results. Every one 
benefits by an occasional prodding, and 
personal talks are generally effective, 
when given on the job. 

Education at the face and elsewhere 
plays an important part in preventing 
mine accidents. A practice several years 
ago in one of the coal mining districts 
was to display the rule “A prop every 
4 ft.,” on the moving picture screen at 
the town theatres. One foreman when- 
ever the state inspectors or fire bosses 
reported the lack of timber in place 
would delay the miner’s “turn” to re- 
ceive empty cars until the foreman per- 
sonally visited the place. This visit was 
not always made on the same day, hence 
the workman’s earnings were penalized 
if he failed to place timber in accord- 
ance with specifications. A study of the 
accidents at this mine revealed the fact 
that this foreman had the best accident 
record and the worst roof conditions in 
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the district. He had a good production 
record and is still on duty, although 
many others are gone; he adhered 
strictly to the rule “A prop every 4 
ft.” A safe man pays in the long run, 
and need not necessarily be inoculated 
with the “safety bug.” 

The system in Washington of sending, 
immediately after an investigation is 
made of a fatal accident, a detailed re- 
port to the individual supervisors, local 
representatives of the workmen, and the 
safety committee members, is a step in 
the right direction. These reports are 
posted on the bulletin boards at the 
mines, and are effective as a reminder of 
unsafe roof conditions and of unsafe 
practices. They bring the event closer 
home, and serve the useful purpose of 
letting all persons know that fatal ac- 
cidents are still happening. This should 
not be done, however, at the expense of 
eliminating a complete statement in the 
annual report of the state mine inspec- 
tor. 


ADVANTAGES AND DISADVANTAGES OF 
RULES FOR SYSTEMATIC TIMBERING, 
IRRESPECTIVE OF ROOF CONDITIONS 


Advantages of Rules for Systematic 
Timbering 


The advantages of the system are: 

(1) Fewer accidents occur from falls 
of roof. 

(2) The men tend to be less careless. 

(3) Time loss is reduced, due to fewer 
injuries, and the closing down of the 
mine and absenteeism in case of a fatal 
accident is eliminated. 

(4) Strengthening of the morale of 
all men in the mine results in that it is 
a safer place in which to work. 

(5) Time loss is reduced by eliminat- 
ing the necessity of cleaning up rock 
falls in the working place. 

(6) Pillar work, usually dangerous 
because of inadequate timbering or use 
of timbering practice that was adequate 
only in the advance work, is made rela- 
tively safe when systematic timbering 
rules are enforced. 

(7) With efficient timbering, there is 
less controversy involved as to pay for 
“dead work” in cleaning up rock falls 
that occur away from the face. This is 
especially true in pitching seam work- 
ings, where retimbering of crosscuts and 
of the chutes or breasts near the cross- 
cuts is necessary before the pillars can 
be removed. 

(8) Time is saved on account of hav- 
ing to set less timber at the time of 
starting pillar work, and there is an in- 
crease in the amount of coal recovered. 

(9) In many instances less timber as 
a whole is required in extracting a given 
area, because fewer slabs work loose 
while advancing which will have to be 
timbered in pillar operations. 

(10) Fewer chances are taken in the 
pillars, for the reason that an adequate 
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amount of timber has to be placed re- 
gardless of the fact that it is not neces- 
sary to go under extracted pillar areas. 
For the reason just given and unless a 
timbering rule is in effect, pillar miners 
often are very apt not to set enough tim- 
ber to prevent a “cave” that might come 
without warning, and which in pitching 
seams might slide and catch the miners. 

(11) Accident cost is decreased, and 
there is a saving in human wreckage 
and dependency. 

(12) Fall of roof is the major cause 
of mine accidents, and the elimination of 
accidents from this cause will directly 
affect the cost sheet. 

(13) A standard practice, such as a 
systematic timbering system, is con- 
ducive to good habits in work that will 
prompt the miner to take action to safe- 
guard bad conditions rather than to take 
chances, which is too frequently the case, 
simply because he more often “gets 
away” with it. 

(14) A closer inspection of the work- 
ing place is made by the supervisor, as 
well as the miner, who necessarily in- 
spects the roof before setting a prop. 


Disadvantage of Rules for Systematic 
Timbering 


The disadvantages of the system are: 

(1) The extra expense of timbering in 
places that have better roof than the 
average, for such a system of timbering 
must cover the worse than average roof, 
rather than the good roof situations. The 
bad places take care of themselves to 
some extent, as more timber is required 
and the danger is apparent. The extra 
cost involved is the cost of the timber 
iself, as well as the cost of distributing 
and placing it. 

(2) In case props are recovered, which 
is not done in Washington coal mining 
practice, the cost is greater, due to the 
fact that more props must be removed. 
This also applies if props must be pulled 
to effect caves in certain places. 

(3) In day work the labor cost of extra 
timbering under good roof falls on the 
company. 

(4) In contract or piecework the care- 
ful miner may spend his own time set- 
ting timber that is not apparently nec- 
essary in a location with a good roof. 

(5) Closer supervision is necessary, al- 
though this can hardly be called a dis- 
advantage; but if the rule is enforced, 
it is absolutely necessary. 


CONCLUSIONS AND RECOMMENDATIONS 


Washington coal-mining practice sup- 
ports the contention that the first requi- 
site toward the elimination of accidents 
due to falls is the adoption of systematic 
timbering rules irrespective of roof con- 
ditions. It is the so-called “good” roof 
that causes most of the accidents. 

Such a system finds ample support in 
standard rules made to eliminate acci- 
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dents due to certain causes, irrespective 
of good conditions; they are made to 
take care of the bad conditions. Refer- 
ence can be made to the use of clay stem- 
ming for blasting irrespective of wet or 
dry conditions; to the use of closed lights 
and prohibition of mixed lights; and to 
the prohibition of use of different kinds 
of explosives in the same hole. When 
the same stand is taken as regards tim- 
bering, there will be the same decrease 
in accidents due to the present major 
cause falls of roof or face. 

The justification of adopting such tim- 
bering rules is borne out emphatically in 
the steeply pitching workings of Wash- 
ington where necessity forces the miner, 
irrespective of rules, to put a set of tim- 
ber at definite intervals. Accidents from 
roof falls in the advance work are a rare 
occurrence, where a rule for systematic 
timbering is enforced, if timber is avail- 
able. No worse roof conditions are 
found anywhere than in this state. Very 
often in times past an investigation at 
the smaller mines revealed that the 
miner did not have an adequate supply 
of timber. This is not the miner’s fault 
and the supervisor should be held re- 
sponsible. Due to very bad walls in most 
of the steep pitches, the danger is so ap- 
parent that the miner can not and will 
not take any chances. 

In the operation of such a system the 
miner and supervisor should be disci- 
plined for failure to comply with the 
rules. 

A report of any failure to comply with 
the timbering rule should be placed on 
the bulletin board, and violations should 
be brought up and discussed at safety 
and supervising staff meetings, singling 
out the individual cases rather than dis- 
cussing them generally. 

A daily report should be made in writ- 
ing by the examining fire boss, and the 
district supervisor, separately, of the 
conditions of the roof and timbering. 

Safety meetings should be held monthly 
at least. 

Under no circumstances should men be 
allowed to work alone in pillar workings, 
and the supervisor should be disciplined 
for not enforcing this rule. 

More publicity should be given in mine 
inspector’s and safety inspector’s reports 
to non-fatal accidents due to falls. 

Experience attests to the fact that in 
order to decrease the hazards due to falls, 
a definite timbering rule should be in 
effect at all mines. 

This rule should be based on slightly 
worse than average conditions, with no 
limit to the amount of additional timber 
that should be placed if conditions re- 
quire it. Where this rule is supported 


by proper supervision and discipline, 
there is likely to be relatively little dan- 
ger from accidents caused by falls of 
roof. 
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By A. U. Miller + 


PROTECTION against fire is 
a greater problem at a coal mine than at 
an ordinary industrial plant. Generally 
mines are located in isolated districts 
and do not have the protection of city 
fire departments; consequently fire-fight- 
ing equipment must be installed by the 
mining company. 

Fire protection around a mine is just 
as essential as it is in the city, and un- 
doubtedly is more important if the fire 
should be underground where many lives 
would be endangered and all means of 
escape cut off. A surface fire can gen- 
erally be attacked from any angle, but an 
underground fire can be attacked only as 
conditions will permit. 

U. S. Bureau of Mines engineers have 
investigated many serious mine fires that 
undoubtedly could have been extin- 
guished in incipiency if a fire extin- 
guisher or fire hose and water had been 
readily available. 

In past years very little attention was 
given to fire-fighting equipment and or- 
ganization around mines, but in recent 
years there has been a decided change 
of opinion among many of those engaged 
in mining, and nearly all up-to-date min- 
ing companies now have some kind of 
fire protection about their mines. 

Probably the first company in Illinois 
to install regular fire-fighting equipment 
and effect a fire-fighting organization at 
its mines, was the Madison Coal Corpo- 
ration, which operates several mines in 
Illinois. The main office of this company 

* Reprinted from U. S. Bureau of Mines In- 


formation Circular 6323. 


+ Associate Mining Engineer, U. S. Bureau of 
Mines. 


Fire Fighting Equipment and Organization 


of the Madison Coal Corporation 


Rescue Cars and Large Chemical Fire 
Extinguishers 


is in Chicago and the general field office 
is at Glen Carbon, Ill. 


SURFACE FIRE PROTECTION 


In 1900 the Madison Coal Corporation 
installed surface fire hydrants, hand- 
controlled sprinkling systems, and chem- 
ical fire extinguishers. The main pipe 
lines leading from the pump room to the 
hydrants were small and the hydrants 
were of homemade construction, consist- 
ing of a pipe connected to the main line 
which extended a few inches above the 
ground and equipped with a valve and 
hose connection. These hydrants were 
inclosed in a small house that also con- 
tained a 50-ft. reel of hose. Compared 
with the present-day installations, this 
equipment is somewhat antiquated; 
nevertheless the records of the company 
show that it justified its installation on 
several occasions. 

At the present time the company, as a 
rule, uses a 6-in. water line and never 
less than a 4-in. line. Old-style hydrants 
have been replaced with the modern self- 
draining type which prevents freezing. 
Each hydrant is covered with a house 
about 4 ft. square, which is provided with 
a wide door. In this house are kept hose 
lines, the length of which depends upon 
the distance the buildings are from the 
hydrant; but at no time are there less 
than two 50-ft. lengths of 3-in. hose, pro- 
vided with nozzle and fittings. Hose 
wrenches are kept in each station. These 
wrenches are fastened to the station with 
a chain so that they will be available if 
it is necessary to turn on the water. 
The hydrants are placed so that they 


will serve to the best advantage. Gen- 
erally there are two rows of fire stations 
the full length of the mine yard, and so 
located that at least two and sometimes 
four and five streams of water can be 
thrown on one building. 

Where the tipples are not of fireproof 
construction, there are also sprinkling 
systems located in different parts of the 
structure and controlled by a valve on 
the outside. With this arrangement the 
upper parts of the tipple can be flooded 
with water, and several times it has 
proved very effective. The sprinkling 
systems are also installed in fan build- 
ings that are not of fireproof construc- 
tion. Generally the water pressure is 
obtained from a special steam pump 
which is located in the main power plant, 
but in some cases the pump has been 
supplemented with an electrically driven 
pump. Other pumps are also arranged 
so that they can supply water to the 
fire lines if necessary. The experience 
of the company has convinced them that 
a separate pump for the fire lines is the 
best arrangement. Pumps are capable 
of carrying a pressure of 275 lbs., which 
is sufficient to throw two heavy streams 
of water over the highest tipples and 
throw four or five streams on any build- 
ing of ordinary height. 

In addition to the water lines there is 
a 50-gallon chemical fire engine, with 
which is a hosecart and ten 50-ft. lengths 
of hose. In each building are also placed 
buckets of water and 3, 5 and 10 gallon 
fire extinguishers, which are located 
throughout the different buildings in pro- 
portion to floor space as recommended 
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by the insurance companies. A number 
corresponding to the number of the sta- 
tion where it belongs is placed on the fire 
extinguisher. The stations consist of a 
shelf so constructed that it will hold the 
extinguisher securely and placed at a 
height so that the extinguisher can easily 
be obtained when needed. The extin- 
guishers are inspected regularly and are 
discharged and recharged every three 
months; the dates of recharging are 
placed on a tag which is attached to the 
extinguisher. This work is one of the 
special duties of a designated employe, 
and he is held responsible for the condi- 
tion of the extinguishers. A record is 
kept in a book provided for this purpose 
and is checked at regular intervals by 
the superintendent and by a member of 
the safety department. 

Fire drills are held at least once every 
week. No particular time is set for the 
drills and the employes seldom know 
whether the fire alarm means a practice 
drill or a real fire. Every employe 
knows his particular duty and how to 
perform it. 

When a fire occurs, or the officials wish 
to have a fire drill, the employes are 
notified by a siren. At the first sound 
the hoisting engineer remains at his post 
and prepares for the emergency; the 
head fireman upon receiving the signal 
starts the fire pump; the head machinist 
and generator attendant proceed to the 
pump room to oversee the pumps; the 
employe whose regular duty is to bell 
the cage at the ground landing while 
lowering and hoisting men at starting 
and quitting time, takes his position at 
the ground landing; if there are loaded 
cars on the cages they are dumped, the 
empty cars are taken off and the man 
cage is brought to the ground landing; 
the men at the blacksmith and car-repair 
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shops handle the hose at the hydrants, 
while the men from the tipple and yards 
secure their designated fire extinguishers 
and line up in front of the buildings so 
that the outside foreman or some other 
official may direct them, if necessary. 

On several occasions these fire drills 
have been witnessed, and invariably the 
organization functions with precision. 
On one such demonstration without any 
possibility of prearrangement, in 26 sec- 
onds after the siren first sounded, the 
workmen had quit their regular work, 
proceeded to their respective positions, 
and the writer counted six streams of 
water that were being thrown on differ- 
ent buildings. In addition to the hose 
lines the workmen had many fire extin- 
guishers ready for immediate use. 

All fire extinguishers are numbered 
and assigned to certain employes, under- 
ground as well as on the surface, who 
are responsible for their care as well as 
their use. All employes have certain 
specific duties to perform in case of fire 
and at the fire call no confusion prevails, 
either underground or on the surface. 
To prevent dangerous stampeding, cer- 
tain supervising officers are stationed at 
prearranged points to give assurance 
and direct the miners to safe routes to 
the shaft bottom. 

The records of the company show that 
the fire-fighting organization and equip- 
ment is more than an organization for 
display purposes. Several times when 
there have been fires at different plants 
operated by the company, the amount 
saved by the fire organization has abun- 
dantly justified its installation and main- 
tenance. 

In 1929 a fire occurred at the com- 
pany’s Mine No. 12, which is located 
about 1% miles north of Cambria, Wil- 
liamson County, Ill. This fire started in 


Mine Rescue Team that won first prize at International Contest at San 
Francisco, September, 1926 
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the weigh room near the top of the tip- 
ple. The fire was discovered about 6 
p. m. when only a tew men were on duty. 
The wooden frame and roof of the weigh 
office, together with the contents of the 
office, made a very hot blaze, which 
might have caused the steel of the tipple 
to twist and thereby brought about con- 
siderable property loss; but the sprinkler 
system was turned on, the tipple flooded, 
and with two hose lines throwing water 
on it, the fire was quickly extinguished. 

On Friday, August 22, 1924, a fire 
started about 2 a. m. in the wooden tip- 
ple of Mine No. 9, which is located at 
Colp, Williamson County, Ill. This tip- 
ple is an old structure, soaked with oil 
thrown from the sheave wheels and 
hoisting rope and was very dry, as there 
had been very little rain in the vicinity 
for six weeks prior to the fire. 

When the fire was discovered there 
were only four men on duty. These men 
sounded the fire alarm, started the pump, 
set the sprinkler system in operation, 
and had three streams of water from 
hose lines playing on the fire within 15 
minutes. In a short while additional 
help arrived on the scene, and within one 
hour the fire was extinguished. 

As many of the heavy timbers near 
the sheave wheels were yellow pine and 
well soaked with oil from the sheave: 
wheels and hoisting ropes, the heat was 
very intense and the fire was difficult 
to extinguish. Both hoisting ropes were 
burned in two, which permitted both 
cages to fall to the bottom of the shaft. 
However, the fire was extinguished be- 
fore either sheave wheel dropped. After: 
the fire the sheave wheels were used in 
hoisting the cage to the ground landing 
and did not have to be replaced. Had it 
not been for the available fire-fighting 
equipment which enabled them to control 
the fire promptly, there is no question 
that the tipple would have been com- 
pletely destroyed. This fire occurred at 
the peak of a busy season, and had the 
tipple been destroyed it would have ne- 
cessitated the construction of a new steel’ 
tipple, the cost of which would have been 
considerably more than the total cost for 
the installation and maintenance of the 
fire-fighting equipment at all of the 
properties operated by the company. To 
the cost of a new steel tipple there would 
be added the loss of profit from the cur- 
tailed tonnage and possibly permanent 
loss of some business. As a result of 
the fire-fighting equipment and organi- 
zation, the fire was confined to a com- 
paratively small area, and permanent 
repairs were completed and the mine 
hoisting coal within 12 days. 


UNDERGROUND FIRE PROTECTION 


The Madison Coal Corporation also: 
considers it important to have equip- 
ment and organization in case of fires 
and explosions underground. At each 
mine the company maintains a fully 
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equipped mine rescue station which con- 
tains a large room for lectures and 
practice work, wash room, lockers, and 
a room for equipment and supplies. Each 
station is equipped with five complete 
sets of self-contained breathing appa- 
ratus and necessary accessories and sup- 
plies, five up-to-date gas masks, one car- 
bon-monoxide detector, six permissible 
electric cap lamps, one cabinet for test- 
ing flame safety lamps, one pyrotannic 
acid outfit for the determination of small 
percentages of carbon monoxide, one in- 
haler, one sling psychrometer, one dust 
collecting outfit and volumeter for the de- 
termination of the incombustible content 
of dust from rock-dusted areas, a life 
line 1,000 ft. long, one dozen approved 
flame safety lamps, one stretcher, one 
portable gas-analysis apparatus, and an 
abundance of assorted first-aid material, 
including Regular Army stretchers. 

The shaft bottom is equipped with a 
2-in. water line which is provided with 
valves and suitable lengths of hose at in- 
tervals of 60 ft., and an automatic per- 
forated pipe sprinkler system. In addi- 
tion to the water lines there are many 
fire extinguishers located in different 
places around the shaft bottom such as 
the locomotive barn, office, waiting places 
for men, and along the empty and loaded 
tracks. These extinguishers are placed 
in concrete-lined stations that have been 
cut into the rib. All of these stations 
and extinguishers are numbered in ac- 
cordance with the method in use for 
those on the surface. Where mule stables 
are maintained, these are also equipped 
with automatic sprinklers and perforated 
pipe sprinklers which are controlled by 
valves on the surface. Inside the mine 
there are fire stations at each pair of 
cross entries. 

As Mines Nos. 9 and 12 “make” con- 
siderable water, nearly every entry is 
equipped with a pipe line. These pipe 
lines are provided with water taps at 
regular intervals, and in case of fire in 
any section of the mine, the pumps can 
be utilized to furnish the water supply. 
This is accomplished by closing the main 
discharge line of the pump and valves 
leading to other sections of the mine and 
then pumping the water to the fire area. 
To prevent the pump pressure from 
bursting the hose lines, a by-pass pipe 
with a suitable pressure valve is used 
near the pump and permits part of the 
water to return to the sump from which 
it is being pumped, instead of forcing the 
total pump discharge through the hose 
line. 

The company has also found rock-dust 
very valuable in fighting underground 
fires whenever it is possible to fight them 
directly. In the mines they have rock- 
dusted, they keep the rock-dusting ma- 
chine in readiness at all times, as well as 
sacks of rock-dust in suitable places in 
each section. 


THE MINING 


Mine Rescue Car 
for underground 
use. Note injured 
man on stretcher 
suspended on 
chains 


There is a special room provided near 
the shaft bottom which contains a 40- 
gallon chemical fire extinguisher and two 
mine-rescue cars. The track leading to 
this room is never permitted to be 
blocked and conditions must be such that 
a locomotive can hook up to the fire ex- 
tinguisher or cars at any time, if neces- 
sary. 

Each car is fully equipped with all of 
the tools and small supplies that are 
needed when fighting an underground 
fire. This equipment consists of a com- 
plete set of track-laying tools, axes, 
hammers, copper hammers, set of tim- 
berman’s tools, saws, 10 lbs. of assorted 
nails, including copper nails, complete 
set of splints, first-aid supplies, and 
stretcher. This material is neatly packed 
in lockers underneath seats that are 
placed along the sides of the car. The 
cars are so constructed that a stretcher 
can be suspended on strong springs, 
which permit an injured man to be trans- 
ported comfortably. 

Fire drills are held underground 
whenever they are held on the surface. 
When the fire alarm is sounded on top, 
the cars of coal are immediately taken 
off the cages and preparations made for 
the prompt removal of the men from 
the mine, if necessary. Each man on 
the shaft bottom has his particular duty 
to perform. A certain hose or fire ex- 
tinguisher is assigned him, to which he 
proceeds at the time the alarm is 
sounded. The cager remains at his post 
at the bell until notified that the fire has 
been extinguished or the fire drill is over. 
The men underground soon become pro- 
ficient in their drills and in a very short 
time will have the hose lines laid out and 
fire extinguishers ready for action. 

A regularly trained first-aid and mine- 
rescue team is maintained on both the 
day and night shifts. When a fire alarm 
is sounded the teams are notified as 
quickly as possible. They proceed to the 
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mine-rescue station, assemble and test 
their apparatus, procure other necessary 
supplies and equipment, and are ready 
to enter the mine in a very short time. 
The mine-rescue teams have done very 
effective and commendable work at mine 
fires and explosions in their own prop- 
erties, as well as responding to calls 
from the State Department and render- 
ing assistance at mines of other com- 
panies where they have needed help of 
this kind. There are few if any other 
coal companies that maintain a regular 
first-aid and mine rescue team on the 
night shift. The value of organization 
and a team on the night shift was dem- 
onstrated at Mine No. 12 when on Feb- 
ruary 1, 1929, at about 7 p. m., a fire 
was discovered in the mine by one of the 
night shift men, who immediately noti- 
fied the night boss. The night boss noti- 
fied the mine officials and safety engi- 
neer, after which he started his organi- 
zation fighting the fire until assistance 
arrived. When the safety engineer, who 
is in charge of the mine-rescue work, 
arrived at the mine, he proceeded to the 
mine-rescue station to get the necessary 
equipment, but found that all of the 
equipment had been taken into the mine 
by the night force. As the safety en- 
gineer proceeded into the mine he found 
men stationed at the following places: 
one at the office telephone, one at the 
ground landing of the main shaft, one 
at the shaft bottom, one at a telephone 
at an inside parting and another at a 
fresh-air base, which had been estab- 
lished on the outby side of the fire area. 
These men had been instructed to in- 
form the forces of the day shift how to 
proceed in safety to the fire area. When 
the safety engineer and his forces ar- 
rived in the fire area, the night shift 
was making very good progress in fight- 
ing the fire. 

The handling of mine fires and explo- 
sions comes under the supervision of 
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the safety department, which is a sep- 
arate department just like the electrical 
or operating department, and is under 
direct supervision of H. T. Bannister, 
general safety director, at Edwardsville, 
Ill. The safety department has a corps 
of mining engineers and practical men 
who make regular inspections of fire 
fighting equipment and safety conditions 
about each mine. The department, in 
cooperation with the higher officials and 
the mine officials, formulates the rules 
for handling fires and explosions, as well 
as general safety rules which are ap- 
plicable in the daily operation of the 
mine. 

The following is a copy of their gen- 
eral rules for handling mine fires. 

(1) Whenever a fire occurs that can 
not be quickly extinguished, notify the 
general safety inspector and general su- 
perintendent’s office by wire or phone. 

(2) When necessary to seal off a fire, 
disconnect the track and take up the 
rails where seals are to be placed, and 
for a distance of not less than one rail 
length back of same. Cut all electric 
wires of every description, both negative 
and positive, and bend them back for a 
distance of not less than 15 ft. If there 
are any pipe lines leading into the place, 
remove one (1) length of pipe where the 
seal is built. 

(3) The fire should, as a general rule, 
be sealed in the intake airway first. 

(4) When ready to open a fire seal, 
notify the general safety inspector, so 
that he or his assistant may be there to 
supervise the work. 

(5) There must be no men permitted 
in the mine when opening a fire terri- 
tory, with the exception of those ac- 
tually required to handle the work, and 
all of them should be searched for 
matches, pipes, open lights, etc., before 
being permitted to enter. The electric 
cap lamps, flash lights, and other elec- 
tric lamps provided for safety work 
must be used, together with such safety 
lamps for gas testing purposes as the 
safety inspector may deem necessary. 


(6) The electric current must be cut 
off of the mine when opening a fire ter- 
ritory and the switches locked open both 
on the main switchboard in the genera- 
tor room and at the bottom of the shaft. 

(7) As a general rule the return air- 
way should be opened first, allowing the 
helmet men to enter and make their in- 
spection. If no fire is found the brattice 
on the return should be completely torn 
out and the intake airway then opened, 
thus keeping the men in the fresh air 
at all times. The air should be followed 
and tested to see that the gas is prop- 
erly diluted and driven out of the mine 
before anyone else is allowed to enter. 

The Madison Coal Corporation real- 
izes that it is impossible to get efficiency 
from equipment without trained men. 
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About 20 percent of its employes have 
received mine-rescue training. The com- 
pany was the first to start first-aid 
training on a large scale, and its Mine 
No. 9 was the first to get a 100 percent 
training certificate. At present the com- 
pany is operating four mines, three of 
which have received 100 percent first- 
aid training certificates; the other mine 
has about 95 percent of its employes 
trained in first aid. 

The company has always been anxious 
to take advantage of new and progres- 
sive methods in fire fighting equipment 
and organization. Recently the United 
States Bureau of Mines started to teach 
a course which is termed “The Advanced 
Course in Mine Rescue and Recovery 
Operations at Mine Fires and Explo- 
sions.” This course takes up in detail 
the organization, equipment, and meth- 
ods of fighting mine fires and carrying 
on recovery work after explosions, and 
requires about five 8-hour days to com- 
plete it. The company immediately saw 
the value of the course and made ar- 
rangements to have it given at its mines. 
To date the mine-rescue teams, safety 
department, engineering corps, all of the 
mine officials, and many other employes 
have received the course at least once, 
and a number of them have taken it two 
or three times. 

The Madison Coal Corporation has also 
taken a very active interest in methods 
of promoting safety; as a result they 
have done exceptionally well toward sup- 
porting the International-Mine Rescue 
and First-Aid Contests, and generally 
have one or two teams attending these 
contests. The positions of the company’s 
teams at international meets indicate 
that the teams are so trained that they 
are able to maintain the high standard 
of the company. They have received the 
following prizes at International Mine- 


Rescue and First-Aid Contests, since 
1926: 
1926. International—First place in 


mine rescue. 
rescue. 

1927. State—First place in mine res- 
cue. State—First place in first aid. 

1928. International—Second place in 
combination first-aid and mine-rescue. 
International—Second place in mine res- 
cut. State—First place in mine-rescue. 

1929. International—Second place in 
combination first-aid and mine-rescue. 
International—Third place in mine res- 
cue. State—First place in mine rescue. 

The prizes of 1926-27-28, were won by 
the company’s team at Carterville, IIl., 
and those of 1929 by the team at Mt. 
Olive, Ill. 

Such an organization as herein de- 
scribed is injury-preventing as well as 
life-saving, and is also a guarantee of 
maximum reliability in working time. 


State—First place in mine 
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DEVELOPING {| can be hauled to 
the machine in a 
ne trip changes the 
gathering problem 


entirely. The necessity for short room 
lengths is eliminated, and in some mines 
a plan has already been developed where 
rooms are driven for an indefinite length. 

The depth of the undercut with hand 
loading was usually made approximately 
equal to the height of the coal. This, 
however, was only a general specifica- 
tion and the cut was apt to be deter- 
mined more or less arbitrarily. A com- 
paratively short cutter bar would usually 
produce all the coal required for loadiny 
in one working place, so that there was 
no great incentive to increase its length. 
This led to the acceptance of certain cut- 
ting depths as being correct, but the 
adoption of mechanical loading is bring. 
ing about a marked change and the tend- 
ency in mechanized mines is to use cutter 
bars much longer than were customary 
with hand loading. 

The drilling and shooting methods for- 
merly used are also undergoing some 
modifications. Mechanical drilling has 
followed mechanized loading, and the ne- 
cessity for a more complete breakdown 
of the coal is leading to using a larger 
number of drill holes for a working face. 
The size of the drill hole was originally 
determined by a hand auger. This in 
turn fixed the size of the powder car- 
tridge. With mechanical drilling there 
is no longer a need for keeping these 
limits, and there are now a number of 
experiments using both larger and 
smaller diameter drill holes. 


Steel jacks for long face workings were 
introduced some years ago, but were not 
used to any great extent in the United 
States until mechanized loading began its 
development. There are now a number 
of long face operations in this country 
which have found the collapsible steel 
jacks more efficient and economical than 
timber posts or cribs. This use is now 
being extended to room and pillar min- 
ing and is particularly adaptable to a 
roof which requires fairly close timber- 
ing at the working face. In a condition 
of this kind the steel jacks can be very 
eas‘ly moved and reset to provide clear- 
ance and passageways for machines and 
in this class of service they are found 
more satisfactory than timber posts. 


None of the changes which are being 
made in the mining systems, the haulage 
arrangements, or the methods of cutting, 
drilling, shooting and timbering have as 
yet been brought to the point of genera! 
acceptance. The important fact is that 


old ways are not being found sufficiently 
satisfactory to be retained without an 
effort toward an improvement, and there 
are certain to be some new practices de- 
veloped out of the great number of trials 
and experiments which are now going on. 
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ROCK-DUSTING 


in the Coal Mines of Washington’ 


By S. H. Ash 7 
and 
John G. Schoning { 


IN the early nineties it was 
observed by several European investi- 
gators and by G. S. Rice* that an explo- 
sion could be checked and would not 
propagate in the parts of a mine where 
shale or other inert dust was present in 
large amounts.’ After the disastrous 
Courrieres explosion in France that 
killed 1,100 men, coal-dust explosion tests 
were made in France in 1907 and in 
Great Britain in 1908 which resulted in 
the conclusion that if enough incombus- 
tible dust were properly spread through- 
out passageways charged with coal-dust, 
the propagation of an explosion by the 
coal-dust could be prevented. 

In 1908 the Federal Government au- 
thorized the investigation of the causes 
of mine explosions and of possible 


* Reprinted from U. S. Bureau of Mines Report 
of Investigations 3015. 

+ Mining Engineer, U. S. Bureau of Mines 
Safety Station, Seattle, Wash. 

t Senior foreman miner, U. S. Bureau of Mines 
Safety Station, Seattle, Wash. 

1 Chief mining engineer, U. S. Bureau of Mines, 
Washington, D. C. 

2 Transactions, Illinois Mining Institute, vol. 2, 
1898, pp. 75-76. 

*Greenwald, H. P., What Do We Know About 
the Explosibility of Coal Dust in Mines. Infor- 
mation Circular 6112, Bureau of Mines, April 
1929, 7 pp. 

Rice, Geo. S., and Greenwald, H. P., Coal-Dust 
Explosibilty Factors Indicated by Experimental 
Mine Investigations 1911 to 1929. Technical Paper 
464, Bureau of Mines, 1929, 45 pp. 

* Harrington, D., Forbes, J. J., and Feehan, F., 
Status of Rock Dusting in the United States. 
Report of Investigations 2856, February, 1928, 8 
Pp. 

5See footnote 4. 

*Annual Report of the State Mine Inspector, 
State of Washington, 1892. David Edmunds, In- 
spector. 

7 Northwestern Improvement Co. 
footnote 3. 


methods of preventing them, with the 
result that during 1911 the United States 
Bureau of Mines, after making several 
tests, suggested that rock-dust be used 
in gassy or dusty bituminous coal mines. 
Since that time, experiments and investi- 
gations* have proved conclusively that 
widespread explosions can be prevented 
in coal mines by efficient rock-dusting. 
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STATUS OF RocK-DUSTING 


Notwithstanding the striking facts 
and the abundance of disseminated litera- 
ture on the subject, a recent survey‘ by 
the safety division of the United States 
Bureau of Mines shows that progress 
toward preventing explosions by the 
rock-dusting method is lamentably slow. 
At the time the survey ° was made, rock- 
dusting of mines in Washington was 
confined to mines of the Northwestern 
Improvement Co. at Roslyn. 

Bureau of Mines Report of Investiga- 
tions 2809 contains a record of the vari- 
ous explosions occurring in coal-mining 
states from 1921 to 1925, inclusive. Each 
state is given an explosion index for this 
five-year period, which indicates its rela- 
tive rate as to fatalities from explosions, 
based upon 1,000,000 man-hours under- 
ground. At that time Washington was 
placed at 202 as compared with 100 for 
the United States. As shown on this 
record, the rate for explosions in Wash- 
ington is not commendable, but Wash- 
ington occupies an entirely different 
position when its status in regard to the 
adoption of rock-dusting in mines is con- 
sidered. (See Table 1.) 

Examinations after explosions in the 


Washington mines revealed the outstand- 
ing fact that the destruction of life and 
property at these disasters were due 
principally to the propagation of the 
explosion by means of coal-dust. It is 
interesting to note the discussion of this 
phase of the most disastrous explosion 
that occurred in the state, in May, 1892, 
in which the mine inspector says: “I am 
satisfied that the dust was an important 
factor in the explosion, but that the 
initial explosion was fire damp (CH:).”° 

For many years the largest operating 
companies maintained complete sprink- 
ling systems. In spite of this fact two 
explosions occurred at mines that were 
thoroughly wetted down at weekly inter- 
vals and where sprays were run con- 
tinually in various parts of the mines. 
It was distinctly recognized that this 
method was inadequate, and it has prac- 
tically been discontinued. 

Recognizing that something had to be 
done if explosions were to be eliminated 
or limited in extent when an accidental 
ignition of methane or coal-dust oc- 
curred, the largest producing company * 
in the state during the fall of 1925 
adopted a vigorous policy of rock-dusting 
at all the mines of the company. At 
first the rock-dusting was restricted to 
the slopes, entries, and room necks, but 
at present it is being carried into the 
rooms and all other accessible parts. 

During the month of October, 1929, 
the Bellingham Coal Mining Co., Inc., 
started rock-dusting at its mines, and 
had practically completed the dusting of 
the live workings at the close of the 
year. The method being followed is to 
rock-dust all accessible parts. 

Experimental evidence* has proved 
that the explosibility of a given coal-dust 
is not constant even when present in the 
proper amount in a given mine passage- 
way. It has been very definitely proved 
that the explosibility of coal-dust varies 
with the composition of the dust® and 
that there is a distinct relation between 
the explosibility and the volatile ratio 
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of the coal, which is expressed as the 
ratio of the volatile matter to the total 
combustible. This has been found to 
vary from 0.05 for anthracite to 0.50 for 
subbituminous coals.” 

Explosibility increases rapidly between 
ratios 0.14 and 0.25, remains fairly con- 
stant between ratios 0.25 and 0.40, and 
then increases slowly.“ Most of the coals 
being mined in the eastern part of the 
United States have volatile ratios lying 
between 0.25 and 0.40. It has been de- 
termined experimentally that about 60 
percent incombustible is required in a 
majority of the mines when no gas is 
present. In the western part of the 
United States most of the coals fall in 
the subbituminous class.* This holds 
true for the coal reserves of Washington, 
although the present coal production is 
mostly from bituminous coal mines. 

Table 2 shows the volatile ratios of 
typical Washington coals and the incom- 
bustible content required to prevent 
propagation of an explosion through 20 
percent 200-mesh dusts when no gas is 
present.” 

Table 2 shows that there is a wide 
variation of rank in the coals of Wash- 
ington. It is noteworthy that the opera- 
tions in the lower rank seams are con- 
fined to shallow workings and that very 


30 Thid. 

11 Tbid. 

12 Parr’s classification. 

13 See footnote 3. 

14 See footnote Ref. 4. 

145 Annual Report of State Mine Inspector, State 
of Washington, 1925. William R. Reese, Inspec- 
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little methane is found in the water- 
level workings. However, as soon as the 
same overburden is reached in mining 
operations, the equivalent amount of 
methane is generated as in the higher- 
rank coal beds. For this reason rock- 
dusting is an important safety consid- 
eration in these mines on account of the 
very high explosibility factor of the dry 
coal-dust. 


INVESTIGATION OF WASHINGTON COALS 


As part of the coal-sampling work con- 
ducted in the State of Washington dur- 
ing the years 1928 and 1929 a study was 
made of the safety practices in and about 
the mines. Samples of floor, rib, and roof 
dust were taken in some mines. 

Until very recently rock-dusting was 
confined to the mines of the Northwest- 
ern Improvement Co. in the Roslyn field, 
but, as has been mentioned, this safety 
practice was recently adopted at the Bell- 
ingham Mine No. 1 of the Bellingham 
Coal Mines Co. at Bellingham. 

Several samples of dust were taken in 
the Roslyn field and one in Bellingham. 
These were analyzed at the Pittsburgh 
Station of the United States Bureau of 
Mines, with the exception of the Bell- 
ingham sample, which was analyzed at 
the United States Bureau of Mines 
Safety Station at Seattle, Wash. The 
results of these analyses are shown in 
Table 3. 

On July 1, 1927,% 10 percent of the 
coal-producing mines of Washington were 
using rock-dust, and 35 percent of the 
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production came from these mines, where 
39 percent of the underground employes 
were working. 

As seen in Table 1, at the close of 1929, 
8.93 percent of the mines were using 
rock-dust, and 48.60 percent of the pro- 
duction came from these mines, where 
49.60 percent of the underground em- 
ployes were working. From this view- 
point it is evident that rock-dusting is 
being extended in the Washington mines, 
but not nearly as much as it should be. 
There is hardly any doubt that the re- 
quirement of rock-dusting at all mines, 
that are not decidedly wet, will in time 
be part of the coal-mining laws of this 
state, which has adopted several progres- 
sive safety measures in this way, for the 
reason that if the industry is to stand 
the expense incurred by mine disasters, 
it is only fair and reasonable to expect 
that all companies should take the same 
precautions toward preventing them. 

The following paragraph, referring to 
rock-dusting in the Roslyn field, is per- 
tinent and is taken from the state mine 
inspector’s report.” 

The Mine Inspection Department has 
watched this work with much interest, as 
it is the first rock-dusting that has been 
done in the state, and it is hoped that 
more of our coal mines will adopt the 
method as a preventative of coal-dust 
explosions, thereby helping materially to 
lessen one of the greatest hazards in the 
coal-mining industry. 

That rock-dusting is regarded as a 


tor. 
TABLE 1—STATUS OF ROCK-DUSTING IN THE COAL MINES OF THE STATE OF WASHINGTON, DECEMBER, 1929 
Percent- Percent- 
Companies Percent- age of age of em- 
operating Mines Producing age of Production production Total Employes ployes in 
mines and Companies operating mines mines Production of mines of mines employes inmines mines 
producing using producing using using at mines, using using under- using using 
Counties coal rock-dust coal rock-dust rock-dust nettons! rock-dust rock-dust ground rock-dust rock-dust 
1 0 1 0 0.00 556 0 0.00 3 0 0.00 
tena 19 0 23 0 0.00 542,747 0 0.00 632 0 0.00 
4 1 8 4 50.00 1,076,694 957,927 88.96 1,175 1,085 92.33 
15 0 15 0 0.00 69,266 0 0.00 85 0.00 
4 0 5 0 0.00 284,121 0 0.00 365 0 0.00 
WENO 6 occvccccvccocvccoesessees 2 0 2 0 0.00 279,353 0 0.00 152 0 0.00 
DIED cachbesacensevntesakseeus 1 1 1 100.00 266,673 266,673 100.00 221 221 100.00 
46 2 56? 5 8.93 2,519,410 1,224,600 48.60 2,638 1,306 49.60 
239 7,141 463 65 573,028,117 187,280,000 24 510,498 108,805 21.3 
(7/1/27) (1926) (7/1/27) (7/1/27) (1926) (1926) (7/1/27) (1926) (7/1/27) (7/1/27) 


1 Annual Report of the State Mine Inspector, State of Washington, 1928. 
2 The State mine inspector’s report lists three mines which are in the development stage and not producing coal. 


TABLE 2—VOLATILE RATIOS OF WASHINGTON COALS AND INCOMBUSTIBLE REQUIRED 
TO PREVENT PROPAGATION OF EXPLOSION 


Incombus- 
tible re- 
quired in 
Incombus- addition, 
Volatile _tible re- for each 
ratio of quired, percent of 
County B. t. u coal percent fire damp Rank of coal’ 
10,590 0.4504 65 7.0 Subbituminous, 11,2 percent moisture 
12,260 0.3991 61 1.8 Bituminous, 4.6 percent moisture 
eee 12,990 0.4453 65 7.0 Bituminous, 2.8 percent moisture 
0) Ee 7,650 0.5185 72 5.6 Subbituminous, 29.2 percent moisture 
13,470 0.2814 61 1.8 Bituminous, 2.2 percent moisture 
re 9,200 0.4717 67 66 Subbituminous, 21.8 percent moisture 
es 10,510 0.4589 66 6.8 Subbituminous, 6.9 percent moisture 


1 Analysis on “as received” basis. 


safe-guard in mining is evidenced by the 
fact that the Compensation Rating or 
Inspection Bureaus of 18 coal-producing 
states have given a credit for rock-dust- 
ing, ranging from 10 to 20 cents per $100 
payroll. 


RockK-DUSTING IN THE MINES OF THE 
NORTHWESTERN IMPROVEMENT CoO. 
IN THE ROSLYN FIELD 


The Northwestern Improvement Co. is 
the largest producing coal company in 
the Northwest, and during the year 1928 
produced 957,927 net tons, representing 
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Source of dust sample 


TABLE 3—DUST-ANALYSIS REPORT? 


Analysis 
Dust (air-dried) Dust (as received 
Moisture Combustible Ash Moisture Combustible 


) 


Sereen tests (percent) through 20 mesh 
On Through Cumulative percent 
Ash 20 Mesh 20 Mesh 20 48 100 200 


Rib and roof? (rock-dusted) 


Road? (rock-dusted) 

Rib and roof’ (rock-dusted) . 
Floor? (rock-dus 
Road? (not rock-dusted)......... 

Rib and roof? (rock-dusted) 
Rib and roof? 
Road * (rock-dusted) 
Rib and roof? (rock-dusted)........ 
Road * (rock-dusted) ............... 
Limestone’ (rock-dusted) 

Rib and roof‘ (rock-dusted)....... 
Floor‘ (rock-dusted) .............. 
Rib and roof‘ (rock-dusted)..... 
Floor* (rock-dusted) 

Floor* (rock-dusted) .. 
Rib and roof‘ (rock- dusted) . 
Rib and roof * (rock-dusted) . . 
Timber and rib® (before 
Road © (before rockdusting) . 

Road (before rockdusting) . 

Timber and rib® (before rock- dusting) 
Road © (before rockdusting) . 

Timber and rib® (before rock-dusting) . 
Tipple® (before rock-dusting)..... 
Rib and roof® (rock-dusted)........ 


in 1929. *No air-dry loss. 
in 1928. * Before rock-dusting. 


38.1 percent of the state’s total produc- 
tion. 

Rock-dusting has been done by means 
of a dusting machine, constructed as fol- 
lows: 

The frame is made of 8-in. channel 
iron, mounted on standard mine car 
trucks. Bolted to the frame is a 27-in. 
forge blower running at 2,250 r. p. m., 
with a 5-in. discharge. The fan is oper- 
ated from a countershaft and driven by 
a 5-hp., 110-volt motor (totally enclosed 
and dustproof); the motor also drives 
the hopper screw feed through a screw 
reduction gear and a clutch for disen- 
gaging the feed. The machine is 
equipped throughout with dustproof ball 
bearings. The hopper will hold 340 
pounds of rock-dust. The dust discharge 
pipe is elevated at a 40 degree angle 
(this angle having been found best for 
depositing the rock-dust on top of the 
timbers) and swivel-mounted in order 
that the rock-dust can be applied to both 
ribs and roof during one trip of the ma- 
chine. The rebound from the ribs and 
roof gives the floor sufficient dust. Addi- 
tional lengths of discharge pipes are 
provided for dusting the slants. 

As a large part of the rock-dusting 
to be done at Roslyn is on haulage slopes 
where there is no power, it was decided 
to use the storage batteries as a source 
of power for the rock-dust unit. Ninety 
alkaline storage-battery cells of 112.5- 
ampere-hour capacity each, connected in 
series for running and in parallel for 
charging, are used. The batteries are 
enclosed in a steel tray mounted on a 
standard mine truck and connected to 


1% Harrington, D., and Owings, C. W., Rock- 
Dusting By Hand Method. Information Circular 
6087, Bureau of Mines, November, 1928, 7 pp. 

" Rice, Geo. S., Coal-Dust Explosions in Mines: 
Causes, Fffects, and Recommendations tor Pre- 
vention. Tech. Paper 448, Bureau of Mines, 1929, 
24 pp. 


1 Compiled at en United States Rese a Mines laboratory, Pittsburgh, Pa. 
* Northwestern Improvement Co., Roslyn No. 5 mine. 


0.6 18.0 81.4 1.4 17.8 
1.3 46.3 52.4 2.1 46.0 
0.4 7.8 91.8 1.5 7.7 
1.5 61.4 37.1 3.0 60.5 
2.1 64.5 33.4 2.8 64.0 
2.2 62.6 35.2 3.8 61.6 
1.8 72.3 25.9 2.9 71.6 
1.7 66.6 31.7 1.7 66.6 
0.5 18.2 81.3 1.1 18.0 
1.3 48.8 49.9 2.0 48.4 
1.0 43.8 55.2 2.3 43.3 
1.1 55.9 43.0 5.5 53.6 
*0,1 0.0 99.9 0.1 0.0 
0.6 16.1 83.3 0.6 16.1 
0.8 16.5 82.7 3.6 16.0 
0.9 22.0 77.1 1.8 21.8 
2.1 49.1 48.8 4.8 47.7 
2.7 68.2 29.1 5.6 66.1 
2.5 66.7 30.8 4.5 65.4 
1.6 17.6 80.8 3.9 17.2 
*8.4 72.8 

*9.3 68.4 

Air-drying loss * 8.8 60.9 
averages *9.1 71.8 
approximately * 7.5 77.1 

1.8 percent *$.2 78.5 

*7.6 17.3 

8.0 33.0 


80.8 10.2 89.8 100 90.4 83.7 69.2 
51.9 23.6 76.4 100 81.6 72.9 49.2 
90.8 12.8 87.2 100 87.5 69.0 49.8 
36.5 31.0 69.0 100 54.5 39.1 26.2 
33.2 41.2 58.8 100 62.2 44.2 21.8 
34.6 50.3 49.7 100 52.7 31.4 18.5 
25.6 31.8 61.9 100 58.7 33.9 19.0 
$1.7 28.6 71.4 100 59.5 41.2 28.6 
80.9 12.1 87.9 100 88.1 81.1 65.1 
49.6 26.8 73.2 100 65.0 49.6 34.6 
54.4 12.6 87.4 100 88.2 79.4 63.4 
41.0 20.6 79.4 100 79.5 71.4 56.0 
99.9 4.0 96.0 100 77.2 57.4 42.7 
83.3 23.1 76.9 100 66.0 49.3 36.5 
80.4 21.9 78.1 100 66.9 49.2 34.6 
76.4 3.7 96.3 100 97.3 93.4 77.6 
47.5 19.5 80.5 100 60.5 39.1 20.1 
28.3 27.8 72.2 100 49.3 25.9 12.6 
30.1 2.0 98.0 100 95.9 92.2 87.9 
78.9 20.0 80.0 100 75.4 64.0 51.9 
18.8 ese sees 100 75.9 60.1 42.7 
22.3 100 53.6 33.1 19.0 
30.3 100 56.3 36.4 22.7 
28.2 100 49.8 28.4 15.8 
22.9 100 50.2 28.0 18.5 
21.5 100 59.2 38.8 28.8 
22.7 100 99.7 99.1 97.3 
59.0 


the motor by a flexible armored cable and 
plug. Charging current is taken from a 
welding generator. 

The machine was built in the com- 
pany’s machine shop at Roslyn at a cost 
of $867, exclusive of the batteries. 

The maximum load on the motor when 
operating the fan and discharging dust 
at normal capacity is 2.4 hp. 

The batteries are given a normal 
charge at the end of each shift and dis- 
tilled water is added at the end of seven 
shifts. 

The dust train, when dusting entries, 
consists of the duster, battery truck, two 
or three mine cars to hold the extra sacks 
of dust, and the haulage locomotive. 
Three men comprise the crew; one sup- 
plies dust to the hopper, another oper- 
ates the discharge nozzle, and one runs 
the locomotive. 

The machine described was inadequate 
for rock-dusting the rooms and reaching 
air courses and other accessible places 
not equipped with tracks. 

Rock-dusting of rooms near the faces 
of the live workings is absolutely neces- 
sary” if maximum safety conditions are 
to be maintained in preventing the prop- 
agation of an explosion by means of 
coal-dust near its most usual source.” 
This fact is recognized and rock-dusting 
is done by hand in the machine-mined 
places. 

It was noted that the men had a tend- 
ency to dampen the limestone used for 
dusting in the rooms in order to facili- 
tate handling it. The management did 
not approve of this, and in order to in- 
sure maximum efficiency and safety a 
complete rock-dusting outfit of the high- 
pressure type was recently acquired. 

This machine is capable of carrying 
rock-dust through 500 ft. of 3-in. hose. 
It is equipped with a 20-hp., totallly en- 


Northwestern Co., Rosly 
5 Bellingham Coal Mines, Inc., Bellingham No. 1 mine. Samples collected 


n No. 8 mine. 


Samples collected 


closed, ball-bearing motor of the per- 
missible type. The management recog- 
nizes the necessity of using perm’ssible 
equipment only in order that there may 
be no danger of gas or coal-dust ignitions 
while dusting in the return airways or 
rooms due to inadvertently encountering 
an explosive mixture of fire damp. 

The dust used is limestone-dust, se- 
lected because of its freedom from silica 
and on account of its light color. The 
dust is pulverized so that 100 percent 
passes through a 50-mesh screen and 85 
percent through a 200-mesh screen. As 
in the Roslyn mines, the entry is on the 
intake side, the dusting train is taken to 
the face of the entry and works out 
toward the slope, the dust traveling in 
the same direction as the air current. 
Before making the first application of 
rock-dust the passageway is washed down 
and cleaned up within practical limits. 

The company has adopted several pro- 
gressive measures toward lessening the 
coal-dust hazard. The tops of loaded cars 
are given a good wetting at the partings 
by means of an overhead spraying sys- 
tem operated by the rope rider. The 
company has installed water lines in all 
working places, and, so far as observed, 
water was being played on the cutter bar 
of mining machines on the intake side by 
means of hose resting on the front of the 
machine. This very materially lessened 
the dust from undercutting. It was 
stated that little difficulty was experi- 
enced in enforcing the company rule that 
water be used on the cutter bars, inas- 
much as the machine men themselves 
welcomed its use. The miners do consid- 
erable sprinkling of coal piles, and of 
rooms also, with this hose. 

The company occasionally takes sam- 
ples in rock-dusted areas in the places 
apparently having the most coal-dust 
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mixed with the rock-dust, and it is stated 
that places- having less than 80 percent 
‘incombustible, as shown by volumeter 
tests, are redusted. (See Table 3.) 

~~ Rock-dust barriers have also been in- 
stalled in-some instances. These are 
V-type barriers of galvanized sheet iron 
with 8-in. sides. Each trough is sup- 
ported by an iron roller placed at the 
bottom of the trough, and in addition 
vanes are set on each side of the 14 to 
16-trough barrier installation and wired 
to the troughs. Tests by the Bureau of 
Mines indicate that a V-trough barrier 
with boards 8 in. wide does not hold 
enough dust to stop an ordinary explo- 
sion, that 10 to 12-in. side boards should 
be used, and that at least eight of the 
12-in. size barriers or 14 of the 10-in. 
size should be used, containing respec- 
tively at least 1,920 and 2,240 pounds 
of rock-dust. A barrier should contain 
at least 75 pounds of rock-dust per 
each square foot of ¢ross-sectional area 
of the entry. 

Rock-dusting is not confined to gassy 
mines only.. The company, recognizing 
the dust hazard, also realized that one 
of the benefits derived from rock-dust- 
ing is the additional lighting of the 
haulage roads, and this is regarded as a 
large factor in the lessening of haulage 
accidents. 


Rock-DUSTING AT THE BELLINGHAM 
MINE, BELLINGHAM COAL MINES, 
INc., BELLINGHAM, WASH. 


It is worthy of mention that the Bell- 
ingham mine was the largest producing 
coal mine in western Washington during 
1928. In that year the mine produced 
266,673 net tons of coal and employed 
212 persons underground. The Belling- 
ham mine is also the first in western 
Washington to adopt a system of rock- 
dusting, and as it is the largest pro- 
ducer its example augurs well for the 
future of rock-dusting in this section of 
the Washington coal fields. During the 
latter part»of October, 1929, dusting 
near the working faces was begun in a 
preliminary way by the hand method. 
Sprinkling had been done for some time 
and rock-dust barriers similar to those 
described in the Northwest Improve- 
ment Co.’s mines were located at a few 
strategic points. Later the dust was 
applied by use of a distributing ma- 
chine. 

All drilling at the Bellingham mine 
is done by pneumatic drills, and for this 
reason compressed air lines are carried 
. to the faces of all the working places. 
Advantage was taken of this system to 
develop a rock-dusting machine - using 
compressed air (Figure 1). 

W. P. Williams, master mechanic, de- 
“Signed the machine and it was built at 
the mine‘shops. It is operated by- fill- 
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Rock-dusting machine to be used 


ing the hopper of the machine with dust 
and attaching to the compressed-air line 


‘a ‘%4-in. air hose which throws the dust 


from the hopper and discharges it 
against the roof, ribs, and floor through 
a 2%-in. flexible tube or discharge pipe. 
Before any dusting is done the roof, ribs 
and floor are thoroughly cleaned. This 
method has the advantage, where com- 
pressed air is available, of being abso- 
lutely free from the danger of igniting 
explosive gas, and it also works very 
satisfactorily; with two men operating 
the machine, rapid progress is made. 
After the first dusting is completed, it 
is felt that even better results can be 
accomplished. 

Water sprayers are placed above the 
tracks at the outby end of the slope 
partings, and as the loaded trip is 
pulled out the rope rider turns on the 


when compressed air is available 


sprayers, which drench the topping on 
the loaded cars. 

The limestone-dust is comparatively 
free from silica and is ground fine 
enough for 70 percent to pass through 
a 200-mesh screen; it is delivered to 
the mine in box-car lots of about 850 to 
900 85-pound sacks to a carload. The 
dust is loaded into the mine cars as 
needed from the storage bins and is dis- 
tributed at convenient points in the 
mine, where the men operating the dust- 
ing machine place it in the machine as 
needed. 

It is the intention of the company 
ultimately to dust all accessible places, 
and also to place rock-dust barriers at 
points spaced from 400 to 450 ft. apart 
on the main haulage slope and entries. 
Some of these barriers are now in- 
stalled. (Continued on page 792) 


TABLE 4—SUMMARY OF COST OF ROCK-DUSTING NO. 5 AND NO. 7 MINES! 


o. 5 Mine 
Dust Total Feet Cost 
Place Date Men Hours Labor Pounds Cost Power entry cost dusted per foot 
9th west entry... Oct. 16-17, 1925.. 4 48 $33.76 6,569 $35.78 $20.78 $90.32 2,100 04301 
10th east entry... Oct. 17-18,1925.. 5 44 25.31 4,927 26.84 22.45 70.60 1,600 .04662 
Main slope ...... Oct. 18-22, 1925.. 5 32 20.44 13,138 71.56 26.18 118.18 2,100 .05628 
Old slope to 7% 
west entry and 

7% west enry.. Oct. 23, 1925..... 5 15 8.71 4,197 22.86 13.60 45.17 1,700 .02657 
9th east entry.... Oct. 24, 1925..... 5 20 11.25 2,463 13.42 11.81 36.48 1,000 .03648 
9th west entry.... Oct. 24,1925..... 6 383 14.07 9,945 54.17 26.75 94.99 2,500 .08800 
eee $118.54 41,239 $224.68 $121.57 $349.74 11,000 .04179 

Average dust per foot, 3.75 Ibs.? 

No. 7 Mine 

12th east entry... Oct. 30, 1925..... 4 24 $22.88 4,106 $22.37 $10.26 $55.51 2,000 .0278 
18th west entry... Oct. 30,1925..... 4 16 15.25 3.193 17.40 8.6 41.32 1,700 .0249 
llth east entry... Oct. 30, 1925..... 4 8 7.64 1,642 8.95 7.42 24.01 1,465 .0164 
10th east entry... Oct. 31,1925..... 4 12 11.44 3,011 16.40 8.13 35.97 1,600 .0225 
9% east entry.... Oct. 31,1925..... 4 12 11.44 2,737 14.91 6.63 $2.98 1,300 .0253 
llth west entry... Oct. 31,1925..... 4 20 19.06 4,927 26.84 12.22 58.12 2,400 .0242 
9th east entry.... Oct. 31,1925..... 4 4 3.81 456 2.49 1.54 7.84 300 .0261 
Nov. 1,1925.... 4 82 33.00 18,248 99.40 30.35 162.75 6,000 .0271 
4% west entry .... Nov. 5,1925.... 4 20 19.68 2,737 14.91 10.22 44.81 2,000 0224 
Nov. 5,1925.... 4 12 11.82 1,916 10.44 11.32 26.39 800 .0330 
oe $156.02 42,978 $234.11 $106.76 $489.70 19,565 .02540 
Average dust per foot, 2.20 Ibs.? Average cost over four-year period...... 04329 


1.Northwestern Improvement Co., Roslyn, Wash. 
of rooms 50 ft. 


The perimeter of the entries is about 38 ft., 
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“*" NEWS OF THE MINING FIELD 


Phelps Dodge Acquires Nichols 
Copper and National Electric 
Products Corp. 

Expansion in two directions was ac- 
complished by Phelps Dodge Corpora- 
tion during the past month; first, 
through acquisition of the control of the 
Nichols Copper Company through an 
exchange of stock on a share-for-share 
basis, and, second, by acquiring the Na- 
tional Electric Products Corporation. 

The acquisition of Nichols Copper 
gives Phelps Dodge control of one of the 
three independent custom smelting and 
refining companies. Nichols Copper 
owns two of the eight refineries in the 
country, which will mean that Phelps 
Dodge will be able to deliver refined 
metal. 

Stockholders of the Phelps Dodge Cor- 
poration have authorized an increase in 
capitalization to 3,000,000 shares from 
2,000,000 shares. Of the additional 
stock, 222,000 shares will be issuable for 
acquisition of Nichols Copper stock, of 
which Phelps Dodge already owns 80,000 
shares. 

The Nichols stock is largely held by 
members of the Nichols family and other 
persons who have been identified with 
the company for many years. Stock- 
holders owning a sufficient number of 
Nichols shares to assure completion of 
the acquisition already have agreed to 
the transaction. 

C. W. Nichols, a son of the late Dr. 
William H. Nichols, founder of the com- 
pany, will become chairman of the board 
of Nichols Copper and will be made a 
director and member of the Executive 
Committee of Dodge. Louis S. Cates, 
president of Phelps Dodge, will also act 
as president of Nichols Copper Company, 
which is to retain its identity. 

Acquisition of the National Electric 
Products Corporation, a $30,000,000 con- 
cern fabricating copper and other metal 
products, operating eight plants in va- 
rious parts of the country, signalizes the 
entrance of Phelps Dodge into the man- 
ufacturing field, and is the final step in 
broadening the scope of its operation in 
the copper field from mine to market, it 
was announced. 

National Electric Products operates 
plants at Fort Wayne, Ind.; Pittsburgh 
and Economy, Pa.; Rahway, N. J.; 
Bridgeport, Conn.; Yonkers and Neper- 
han, N. Y.; and Los Angeles. 


National Electric Products has an an- 
nual capacity of more than 200,000,000 
pounds of fabricated copper products 
and 150,000 tons of steel. It was or- 
ganized in 1928 through a merger of 
the National Metal Molding Co., the 
American Copper Products Corp., and 
the British American Tube Co. Through 
its subsidiaries it owns a majority of 
the stock of the Habirshaw Cable & Wire 
Corp. Later it acquired the Inca Man- 
ufacturing Corp. 

It is understood that Louis S. Cates, 
president of Phelps Dodge, will become 
vice chairman of the National Electric 
Products Corp., and that officials of Na- 
tional Electric Products will become 
members of the board and Executive 
Committee of Phelps Dodge. 

National Electric Products will con- 
tinue to operate as a separate company 
with no change in its present corporate 
structure or management. 

Phelps Dodge is expected next to turn 
its attention to negotiations with Calu- 
met and Arizona. Surveys of prop- 
erties looking toward an offer have been 
completed, it is said, and figures are 
being studied preparatory to fixing an 
equitable basis for an exchange of stock. 

Calumet and Arizona has been closely 
associated with Phelps Dodge in recent 
years, and it is believed no difficulties 
will be found in working out a satisfac- 
tory basis for a merger. 


Manganese Embargo Again Argued 
—Senator Oddie Proposes 
Legislation 
Arguments were concluded before offi- 
cials of the Customs Bureau of the 
Treasury Department September 9 on 
the application of the American Manga- 
nese Producers Association for exclusion 
of manganese ore from Russia on the 
ground that the imports violate the anti- 
dumping law in that they are sold at 
less than the cost of production to the 
injury of the American producing inter- 
ests. Assistant Secretary of the Treas- 
ury Lowman was not present, the hear- 
ing being conducted by Customs Com- 
missioner Eble. The Amtorg Trading 
Corporation, representing Russian trade 
interests in this country, which through 
counsel at the August hearing had re- 
quested an opportunity to be heard, 
notified the department that it did not 
care to present any evidence. The steel 


industry, through Thomas J. Doherty, 
tariff counsel of the American Iron and 
Steel Institute, denied that there is any 
justification for application of the anti- 
dumping law to the Russian imports. 
Further pleas for exclusion of the ore 
were made by J. Carson Adkerson, presi- 
dent of the Manganese Association; E. S. 
Clark, of the Chapin Exploration Com- 
pany; and W. C. Roberts, of the Amer- 
ican Federation of Labor, after which 
the officials took the case under advise- 
ment. Acticn is not expected short of 
several weeks consideration of the case. 

Senator Oddie, of Nevada, has an- 
nounced that he will introduce a bill 
when Congress reconvenes in December 
to prohibit the entry into the United 
States of manganese, coal, lumber, and 
other products from Russia. 

“While I hope that the Treasury De- 
partment will suspend the liquidation of 
manganese ore entries into the United 
States at an early date,” said Senator 
Oddie, “it is clearly evident that the 
provision of the Anti-Dumping Act of 
1921 and the Tariff Act of 1930 are in- 
adequate to meet conditions which the 
Soviet Government is now trying to im- 
pose on some of the principal industries 
of the United States by dumping ex- 
ports regardless of price and absorbing 
production losses through the enslave- 
ment of the Russian peasantry and the 
inflation of its currency. 

“The immediate suspension of liquida- 
tion of manganese ore entries will afford 
at least temporary relief from this un- 
fair and uneconomic Soviet invasion, 
but Soviet prices could be made to de- 
cline more rapidly than duties could be 
adjusted upward and, therefore, more 
drastic legislation in the form of an em- 
bargo has become necessary in order to 
protect American industry.” 


New Iron Ore Field to be Opened in 
Minnesota 


Reports from St. Paul state that a 
new iron ore field, probably as large as 
the famous Cuyuna range in northern 
Minnesota, has been discovered in south- 
ern Minnesota and that its development 
is being planned by Duluth and eastern 
steel interests. 

Test pits already have been dug in 
Fillmore County, it is said, showing iron 
ore deposits lying only from 2 to 12 ft. 
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under ground and adaptable to open-pit 
mining. Options have been taken on 
5,000 acres of land between Spring Val- 
ley and Iowa Line. 

Actual mining operations are to start 
within from three to five years by the 
M. A. Hanna Company, Cleveland, ac- 
cording to the reports, with construction 
of ore docks on the Mississippi River at 
or near Vinona, Minn., or La Crosse, 
Wis. 


U. S. Steel Subsidiary to Develop 
Utah Manganese Deposit 


A contract has been entered into by 
the North Standard Mining Company 
whereby the United States Steel Prod- 
ucts Company, a subsidary of the United 
States Steel Corporation, will develop a 
manganese deposit of the North Stand- 
ard Mining Company in its East Tintic 
property, Utah, and ship the ore to the 
Ironton plant near Springville, for- 
merly belonging to the Columbia Steel 
Corporation. 

Completion of this deal will give the 
North Standard Company, which has 
financed development by assessments, an 
appreciable revenue and develop another 
highly promising area in the mine. 

The manganese outcrop lies hardly 
more than 300 yards from the company’s 
main shaft, where development has been 
carried on without interruption for 19 
years. 

Under the contract signed the United 
States Steel Corporation is to develop 
the deposit at its own expense and make 
a shipment to the Ironton plant for a 
test. Analyses taken of the ore indicate 
that it should be a valuable adjunct in 
smelting, for in addition to its manga- 
nese content the ore is said to carry an- 
other mineral desirable in the manufac- 
ture of iron and steel. 

Development of the manganese de- 
posit is to be started at once. In case 
a large enough tonnage of a suitable 
product is opened, extensive operation 
is planned. 


Ohio Copper to Leach Large Tailings 
Dump 


The Ohio Copper Company is making 
preparations to make a large scale test 
of leaching its tailings dump at Lark, 
Utah, according to Manager Percy H. 
Kittle. By the last of October the com- 
pany expects to have everything in shape 
to begin hydraulicking and leaching of 
the tailings. The tailings dump con- 
tains about 4,000,000 tons of materials 
carrying 8 pounds of copper to the ton. 

Tests made during last year on flota- 
tion of the tailings, about 50 percent of 
which is soluble, showed that a very 
high recovery could be made by flotation. 
According to Consulting Engineer Ira 
B. Joralemon’s report, it was estimated 
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that building of a mill of 1,700 tons 
daily capacity would allow the company 
to make copper for 10 to 10.5 cents a 
pound. An investment of $120,000 in 
this type of plant, Mr. Jaralemon esti- 
mated, would yield a profit, after depre- 
ciation, of $150,000 to $165,000 for seven 
years. 

Before going into treatment of its 
tailings by flotation on a large scale the 
company has decided to test large scale 
leaching of the material. This opera- 
tion will be conducted on the basis of 
2,500 to 3,000 tons daily. The material 
will be hydraulicked into a tailing pond 
and fluid drawn off and run through a 
precipitation plant similar to that op- 
erated in the Mascotte Tunnel of the 
company. 


Anaconda Buys Alice Gold and Silver 
Mining Company 

The Alice Gold and Silver Mining 
Company, pioneer mining company of 
the Butte district, Montana, has been pur- 
chased by the Anaconda Copper Company 
for $1,500,000. The final proceedings 
to ratify the sale, which was negotiated 
July 14, were held in Salt Lake Sep- 
tember 13, when the stockholders of the 
Alice Company in special session, ap- 
proved of the action of the board of di- 
rectors in arranging for the sale and 
transfer of title. 

The Alice Company was incorporated 
under the laws of the Territory of Utah 
March 16, 1880. The charter, which pro- 
vided for a life of 50 years, expired last 
March, but an extension was obtained 
to cover the period required to close up 
the business of the company. 


Dr. T. B. Brighton Appointed to 
University of Utah Post 


Dr. Thomas B. Brighton has been ap- 
pointed as acting professor of metallurgy 
at the University of Utah. At the be- 
ginning of the autumn quarter Dr. 
Brighton will take up the work as head 
of the Department of Metallurgy, which 
has heretofore been carried on by Dr. 
R. H. Bradford, who is on leave of ab- 
sence, and is devoting his time to the 
writing of a treatise on non-ferrous 
metallurgy. 

Dr. Brighton is well known in Utah, 
having been born, raised, and educated 
here, and has at various times worked 
in the mills and smelters of the state. 
In 1913 he graduated from the Univer- 
sity of Utah with the degree of B. S. in 
chemical engineering. From 1914 to 
1917 he did graduate work at the Uni- 
versity of California, from which insti- 
tution he received the degrees of M. S. 
and Ph. D. In 1917 he returned to Utah, 


since which time he has been connected 
with the Department of Chemistry of 


October, 1930 


the University of Utah, and during the 
past year was acting head of the de- 
partment in the absence of Dr. Bonner. 

Dr. Brighton spent the year of 1923-24 
in the physical chemistry research 
laboratory at the Massachusetts Insti- 
tute of Technology. 


Evans-Wallower Sells Charleston 
Lead Plant 


Announcement of the purchase of the 
Charleston, W. Va., lead plant of the 
Evans-Wallower Lead Company has 
been made by the National Lead Com- 
pany. 

The Evans Lead Company has been 
incorporated under the laws of West Vir- 
ginia to operate the plant as a sub- 
sidiary of the National. Ray M. Evans, 
manager of the plant, has been named 
vice president and general manager of 
the new company and will operate the 
plant. 

The Charleston plant of the Evans 
Lead Company and the mining properties 
of the Golden Rod Mining and Smelting 
Company were merged in January, 1928. 

An electrolytic plant was erected in 
East St. Louis by the Evans-Wallower 
Zine Company, a subsidiary of the lead 
company, last year. 


5 Tri-State Mines, 3 Tailing Mills, 
Work 8 Months Without an Accident 


Five mines and three retreatment 
plants in the Tri-State district worked 
the first eight months of 1930 without a 
lost-time accident, according to records 
maintained by the accident prevention 
department of the Tri-State Zinc and 
Lead Ore Producers’ Association. 

Four of the mines, the Scammon Hill, 
Webber, West Side, and Wilbur, are 
owned by the Commerce Mining and 
Royalty Company. The fifth mine, the 
Bendelari, is owned by the Eagle-Picher 
Mining and Smelting Company. 

The Foch float plant of the Canam 
Metals Corporation, Dayton tailing mill, 
of the Missouri-Kansas Zine Corpora- 
tion, and the No. 8 tailing mill, of the 
St. Louis Smelting and Refining Com- 
pany, are the three retreatment plants 
that have avoided lost-time accidents in 
1930. 


Explorers, Inc., Gets Control of 
Washington Properties 


The Explorers Prospecting Company, 
Spokane, Wash., one of the five sub- 
sidiaries of the Explorers, Inc., has as- 
sumed control of the San Poil Syndi- 
cate’s silver-gold prospect on Meadow 
Creek, west of Keller, Wash. Rowland 
King, secretary-treasurer of the com- 
pany, made the announcement. 

The Explorers, Inc., is the firm which 
has introduced the “risk selection” and 
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“cumulative ownership” into mine 
finance, and this recent purchase gives 
the prospecting concern four proper- 
ties—the Boyer at Sandpoint, Idaho; the 
Cariboo, near Quesnel; and the Buffalo, 
near Granite, Oreg., in addition to the 
San Poil. 

The San Poil property includes 12 
mining claims traversed by two veins 
well mineralized with silver and gold 
and some base metals. It is reported 
that it will henceforth be known as the 
Explorers prospect No. 4, and the first 
work will be of a preliminary nature, tc 
be followed by a more extensive develop- 
ment if the results warrant. 


By-Product Fertilizer for Trail 
Smelter Proves Successful 

A new fertilizer being turned out as 
a by-product by the Consolidated Min- 
ing and Smelting Company, Trail, B. C., 
has proven a decided succcess, according 
to reports from Spokane. 

It has been given an extensive test, 
being used in many plots throughout the 
district around Grand Prairie, Alta. 


The plots where the fertilizer was 
used showed growth much heavier and 
a greatly advanced maturity. Pictures 
of the result have been taken and are 
to be placed on record at the new $10,- 
000,000 fertilizer plant being erected at 
Trail. 


Tri-State Operators to Meet 
October 6 


The eighth annual meeting of the Tri- 
State Zine and Lead Ore Producers’ As- 
sociation will be held at Picher, Okla., 
October 6, according to M. D. Harbaugh, 
secretary. 

Election of directors, reports of the 
secretary, safety director, welfare de- 
partment, and the Tri-State clinic will 
be heard at the annual gathering. 

Newly elected directors will meet fol- 
lowing the election of directors and elect 
officers for the year. Present officers are 
Frank Childress, president; S. H. Davis, 
first vice president; F. C. Wallower, sec- 
ond vice president; Charles A. Neal, 
treasurer; and Harbaugh, secretary. 


MINERAL PRODUCTION IN 1929 EXCEEDS TOTAL OF 
PREVIOUS YEAR 


The value of the mineral products of 
the Nation in 1929 was $5,830,000,000, 
or 8 percent greater than the value of 
the 1928 mineral output, says the Bu- 
reau of Mines, in a statistical review. 
The upward trend was, however, neither 
general nor uniform and did not bring 
the total to preceding high levels of the 
last decade—$6,213,600,000 in 1926, a 
year of marked prosperity, and $5,986,- 
500,000 in 1923 and $6,981,340,000 in 
1920, two years of high-price levels. 
Comparisons for the major groups of 
mineral industries show that the total 
value of metals produced in 1929 has 
been exceeded only twice—in 1923 and 
1920—in the past decade; that the total 
value of all non-metallic products, except 
fuels, was less in 1929 than in any year 
of the decade except the first three; and 
that the value of all mineral fuels in 
1929 surpassed that for each year of the 
decade except 1926, 1923, and 1920. 

The mineral fuels as a group show an 
increase of about 11 percent in total 
value of products, attributable chiefly to 
a large gain in the value of petroleum 
produced and commensurate gains in the 
value of natural gas and natural gaso- 
line, whereas the value of the bituminous 
coal output increased only moderately 
and the value of anthracite showed no 
material change. However, the moder- 
ate increases in 1929 in the quantity and 
value of bituminous coal mined and in 
the quantity of anthracite mined are 
noteworthy, as they follow two years of 
declining output. Petroleum production 


passed the 1,000,000,000-barrel mark in 
1929, an increase of more than 12 per- 
cent over 1928. The value of the year’s 
output increased in even greater ratio, 
despite the accumulation of stocks due 
to the extraordinary rate of production 
in the first half of the year. The sales 
of natural gas and natural gasoline con- 
tinued strong in growth throughout 
1929. 

The total value of metallic products 
of the mines of the United States was 
about 15 percent greater in 1929 than 
in 1928. Except for gold and silver, 
all the important metals contributed to 
this increase, of which nearly one-half 
was accounted for by a great increase in 
the value of copper. Whereas the 
smelter output of copper in the United 
States increased 10 percent the total 
value increased 34 percent; the average 
price for the year was higher by 3.2 
cents per pound, or 22 percent, than 
that for 1928. Production and con- 
sumption of copper continued at a high 
rate throughout 1929, but production so 
far outdistanced consumption as to cause 
an accumulation of stocks of refined cop- 
per at the end of the year of more than 
two and one-half times the stocks at the 
beginning. This condition was followed 
by recession in both price and buying 
after the close of the first quarter of 
1930. In lesser degree the lead, zinc, 
and aluminum industries also benefited 
by increased output and higher price 
levels in 1929 as compared with 1928. 
The production of steel reached a new 
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high level, exceeding 1928 production by 
about 9 percent, and concomitantly ship- 
ments of pig iron reached a new peak 
total of 8 percent in quantity above 
1928. Although not keeping pace with 
the outputs of steel and pig iron, the 
shipments of iron ore were 19 percent 
greater in 1929 than in 1928. Values 
of both pig iron and iron ore also aver- 
aged higher in 1929 than in 1928. The 
production of high-grade manganese ore 
in 1929 showed the first increase since 
1925 by reason of sustained operation of 
a process of beneficiating carbonate 
ores. The production of mercury was 
nearly one-third greater in quantity and 
value in 1929 than in 1928 and was the 
largest annual output since 1918. Gold 
production declined by about 1 percent. 
The quantity of silver produced in- 
creased moderately, but the average and 
total value decreased. 

The total value of non-metallic prod- 
ucts (not including fuels) decreased 
about 5 percent in 1929 as the result not 
only of decline in wuantity of production 
of a number of important items but also 
by reason of generally lower price levels 
for non-metallic products. The decline 
in the total is due to the preponderance 
of the structural materials, in the use 
of which there was recession in 1929, 
whereas most of the chemical, metallurg- 
ical, and other industrial mineral mate- 
rials show increases. Among the struc- 
tural materials stone increased slightly 
in quantity but less in total value. Pro- 
duction of lime, cement, gypsum, and 
structural clay products all decreased 
between 2 and 5 percent in quantity 
and 2 and 9 percent in value. Sales 
of raw clay, largely by reason of demand 
from metallurgical industries, showed an 
increase of 8 percent in volume but of 
only 5 percent in value. Production of 
other ceramic materials—feldspar and 
silica—decreased. Shipments of phos- 
phate rock for export in 1929 were the 
largest in 25 years; the total shipments 
increased 7 percent in quantity but only 
6 percent in value compared with 1928. 
Sales of potassium salts (equivalent as 
K:0) decreased 5 percent in quantity 
and 1 percent in value in 1929. The 
output of salt, fluorspar, barite, fuller’s 
earth, and mica increased moderately or 
slightly in 1929, while sulphur, arsenic, 
and magnesite made large gains. 

Detailed tables showing the production 
of the different minerals in the United 
States as a whole and in each state 
separately are given in the preliminary 
summary of “Mineral Resources of the 
United States, 1929,” just issued by the 
United States Bureau of Mines. Copies 
of this report may be obtained from the 
Superintendent of Documents, Govern- 
ment Printing Office, Washington, D. C., 
at a price of 20 cents. 
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First Aid Teams just before the contest at Louisville 


INTERNATIONAL FIRST-AID AND MINE-RESCUE CONTEST IS WELL ATTENDED BY MINING MEN 


Fifty-seven first-aid teams and seven 
mine-rescue teams from the various min- 
ing states and Canada participated in 
the annual International First-Aid and 
Mine-Rescue Contest for 1930, held at 
Louisville, Ky., under the auspices of 
the United States Bureau of Mines, Sep- 
tember 16,17 and 18. Prominent mining 
men, including officials of state and 
Canadian mining departments and rep- 
resentatives of mining and engineering 
associations, attended the meet. 

The highest honors of the contest were 
won by the combination first-aid and 
mine-rescue team of the Madison Coal 
Corporation, Glen Carbon, Ill. The 
team of the Consolidation Coal Company, 
Carolina, W. Va., won second honors, 
while that of the Black Mountain Corpo- 
ration, Kenvir, Ky., won third honors. 

In the first-aid contest, first honors 
went to the team representing the 
Mahan-Ellison Coal Corporation, Lig- 
gett, Ky. Second honors in the first-aid 
contest were awarded the team of the 
Inland Steel Company, Wheelwright, 
Ky., and third honors went to the team 
of the New England Fuel and Trans- 
portation Company, Granttown, W. Va. 

In the mine-rescue contest first prize 
was awarded to the team of the Consoli- 
dation Coal Company, Carolina, W. Va. 
In this contest the second prize was 
awarded to the team of the Madison Coal 
Corporation, Glen Carbon, IIl., and third 
prize to that of the Black Mountain Cor- 
poration, Kenvir, Ky. 

The participating teams represented 
coal mining, metal mining and petroleum 
refining operations. 

In addition to the nation-wide contest, 
separate state first-aid honors went to 
the following-named teams: 

Sloss-Sheffield Steel & Iron Company, 
Birmingham, Ala.; Phelps Dodge Corpo- 
ration, Morenci, Ariz.; Madison Coal 
Corporation, Glen Carbon, IIl.; Mahan- 


Ellison Coal Corporation, Liggett, Ky.; 
Standard Oil Company, Baton Rouge, 
La.; Consolidation Coal Company, Frost- 
burg, Md.; Pickans, Mather & Company, 
Mather, Pa.; Pruden Coal & Coke Co., 
Pruden, Tenn.; Utah Copper Co., Bing- 
ham Canyon, Utah; Stonega Coke & Coal 
Company, Derby, Va.; New England 
Fuel & Transportation Co., Granttown, 
W. Va. 

State mine-rescue honors were given 
to the following-named teams: 

Madison Coal Corporation, Glen Car- 
bon, Ill.; Black Mountain Corporation, 
Kanver, Ky.; Consolidation Coal Co., 
Carolina, W. Va.; Dominion Steel & Coal 
Corp., Stellerton, N. S. 

The congressional bronze medallions, 
awarded by act of Congress for perma- 
ent possession of the first-aid and mine- 
rescue teams winning first place in the 
International First-Aid Contest, were 
awarded and other prizes were presented 
by various mine operators’ associations, 
mining journals, the National Coal As- 
sociation, the National Safety Council 
the American Red Cross, the Joseph A. 
Holmes Safety Association, and others. 

The chief judges for the first-aid con- 
test were Dr. T. T. Read, New York, 
N. Y.; Dr. Eugene E. Willison, Wash- 
ington, D. C.; and Dr. Emmet F. Horine, 
Louisville, Ky. F. B. Dunbar, Mather, 
Pa., was the chief judge for the mine- 
rescue contest. Dr. A. F. Knoefel, of 
Terre Haute, Ind., chief recorder, in 
which capacity he has acted since the 
inauguration of these annual safety 
events. 

Mayor H. B. Harrison, of Louisville, 
welcomed the contestants and officials. 
Response was made to this welcome by 
R. R. Sayers, chief of the Health and 
Safety Branch of the U. S. Bureau of 
Mines, for Scott Turner, director of the 
bureau. Among the notable visitors 


were Gov. Flem D. Sampson, United 


States Senator John M. Robsion, and 
Representative Katherine Langley, all 
of Kentucky. Director Turner had 
charge of the awarding of the prizes and 
trophies. 

The International First-Aid and Mine- 
Rescue Contests are held each year 
under the auspices of the United States 
Bureau of Mines and are sponsored by 
various mining, industrial and civic or- 
ganizations. Employes of coal and 
metal mines, quarries, metallurgical 
plants and oil and gas operations are 
eligible to participate in the contests. 
The teams competing in the international 
contests usually represent the winning 
teams from district and state contests 
held throughout the country. 

The International Contest just held 
at Louisville follows the banner year of 
achievement of the Bureau of Mines and 
the mining people of the United States 
in the training of the mineral workers 
of the country in first-aid and mine- 
rescue methods. During the fiscal year 
ended June 30, 1930, the bureau, in co- 
operation with the industry, trained 
112,570 workers in the mining and allied 
industries in 765 towns in 36 states and 
Alaska. Since its establishment the bu- 
reau has trained or given aid in the 
training of more than 429,000 persons in 
these industries in first-aid and mine- 
rescue methods. During the year 181 
mines or plants were given the Bureau 
of Mines 100 percent certificates, indi- 
cating that the entire personnel had 
been given full courses in first aid. That 
this work is of value, not only in the 
alleviation of suffering but also in the 
saving of life, may be inferred from the 
fact that it is now estimated that an- 
nually upwards of 200 persons owe their 
lives to first-aid treatment administered 
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them or by those who have taken the 
bureau’s first-aid course; moreover many 
companies whose full personnel have 
taken the first-aid course report that 
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there is definite reduction in accidents, 
including fatalities, among the employes 
during the periods after completion of 
the training. 


STATISTICS OF BITUMINOUS COAL PREPARATION 


By H. O. Rocers and F. G. Tryon 
(U. S. Bureau of Mines) 

Tonnage cleaned by wet and pneu- 
matic methods.—A new record in ton- 
nage of bituminous coal cleaned me- 
chanically was established in 1929. The 
total quantity of clean coal obtained by 
wet washing and pneumatic cleaning 
was 37,143,000 tons, an increase of 29.0 
percent over the year preceding. Pneu- 
matic cleaning registered an extraordi- 
nary increase, 54.3 percent, and wet 
washing of all types a gain of 25.2 per- 
cent. Included in the wet-washing ton- 
nage is a group of five central washeries 
operated by steel companies, which are 
shown separately because hitherto fig- 
ures covering their output have not been 
available. Central washery plants lo- 
cated near the mines and operated by the 
mining company are included under the 
heading “At the mines.” 


TABLE 1—BITUMINOUS COAL MECHANTI- 
CLEANED BY WET AND PNEUMATIC 
METHODS IN THE UNITED STATES IN 
NET TONS OF CLEAN COAL 


Percent of 


By wet methods: 1928 1929 increase 


At the mines.... 21,188,911* 26,772,000 26.3 
At central wash- 
eries operated 
by consumers.. 3,807,943* 4,527,000 18. 
.. 24,996,854 31,299,000 25.2 
By pneumatic meth- 
GD 


Total wet 


8,786,185 5,844,000 54.3 


Grand total.. 28,783,039 37,143,000 29.0 


* Revised. 


The statistics do not include the very 
large tonnage of anthracite which is 
cleaned mechanically nor are Bradford 
breakers and spiral separators included, 
although both may properly be listed 
among devices for cleaning coal. Fin- 
ally, the figures do not include the enor- 
mous tonnage of lump and egg bitu- 


minous coal picked by hand on picking 
tables; although not ordinarily referred 
to as mechanical cleaning, this method 
is commonly accepted as the best way 
of removing impurities from the larger 
sizes of bituminous coal. 

Types of washing equpment.—The 
tonnage handled by each of the principal 
types of washing equipment is shown in 
Table 2. Of the grand total mechani- 
cally cleaned in 1929, pneumatic methods 
accounted for 15.7 percent and wet meth- 
ods for 84.3 percent. Of the wet methods 
the jigs were still the dominant type, 
contributing in 1929 over half of the 
total tonnage mechanically cleaned. 
Concentrating tables accounted for 
3,660,000 tons and concentrating tables 
in combination with jigs, 746,000 tons. 
Next to the jigs, the largest single ton- 
nage was contributed by the group 
“launders and upward-current classi- 
fiers,” which accounted for 7,103,000 
tons of coal. This group includes a 
number of diverse types, such as the 
rheolaveur and the Menzies hydro- 
separator, as well as tub washers, which 
can not be shown separately without dis- 
closing the different operations of indi- 
vidual manufacturers. With this group 
is also included the Chance sand flota- 
tion process which, for the same reason, 
can not be classified separately. Most 
of the growth in recent years has oc- 
curred in the groups of “launders and 
upward-current classifiers” and “pneu- 
matie processes.” 

In this connection it should be noted 
that the figures of cleaned coal obtained 
in 1929 are undoubtedly less than the 
capacity of the plants now installed. 
Many new plants did not begin to pro- 
duce until late in the year, and many 
others operated at less than capacity. 
The total production of all coal—cleaned 


TABLE 2—BITUMINOUS COAL MECHANICALLY CLEANED IN 1929 CLASSIFIED BY TYPE 
OF WASHING EQUIPMENT 


(Note that central washeries operated by consumers are included) 


Total production 


Wet methods: 
Jigs 


Jigs in combination with concentrating tables........ 9 


Concentrating tables 


Launders and upward-current classifiers*............. 55 


Unspecified 


* Includes rheolaveur and also Chance processes. 
mine is served by both wet methods and pneumatic methods. 


Number Cleaned coal at mines served 
of plants Net tons Percentby cleaning plants 
19,598,940 52.8 33,832,453 
746,185 2.0 1,062,212 
3,659,976 9.9 6,721,855 
7,103,086 19.1 21,481,489 
190,808 0.5 311,994 
9837 84.8 «68,410,008 
5,843,979 15.7 15,732,139 
280 37,142,974 100.0 74,606,5907 


+ The total excludes duplications where the same 
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and not cleaned—at the mines provided 
with cleaning facilities is therefore shown 
in the last column of the table. It was 
found to be two or three times the pro- 
duction of cleaned coal proper, indicat- 
ing a further large increase in cleaned 
coal during the coming year. 

Tonnage mechanically cleaned by 
states.—Alabama led all other states 
with a total of 13,586,000 tons cleaned 
mechanically in 1929. Pennsylvania, 
with 11,099,000 tons, was second, and 
West Virginia (including for statistical 
purposes Virginia), with 7,639,000 tons, 
was third. The development of pneu- 
matic cleaning has been greatest in 
southern West Virginia and in Pennsyl- 
vania. Three other states reported pro- 
duction by pneumatic methods, but their 
tonnages can not be given. 

Growth in tonnage washed, 1906- 
1929.—For coal washed at the mines, the 
records go back to 1906, in which year 
a total of 9,251,000 tons of cleaned coal 
was obtained, all by wet methods. For 
the next 10 years washing showed a 
steady increase, culminating in a peak 
of 25,484,000 tons in 1917. Thereafter 
the tonnage cleaned by wet washing at 
the mines declined, and it was not until 
about 1924 that the decline was checked. 
Since then active interest in preparation 
and the introduction of improved equip- 
ment, particularly in the group of 
launders and classifiers, has led to rapid 
expansion, and in 1929 the tonnage 
cleaned by wet washing at the mines 
rose to a new high record, exceeding by 
1,288,000 tons the previous high mark 
set in 1917. Pneumatic cleaning was 
first applied on a commercial scale in 
1919, since when it has grown by leaps 
and bounds. As a result of the combined 
progress in both wet and pneumatic 
methods, the total tonnage washed at the 
mines now shows a very large growth 
over 1917. 


The Great Northern Railroad has re- 
quested authority of the Interstate 
Commerce Commission to assume lia- 
bility for $500,000 in notes to be issued 
by the Cottonwood Coal Company for 
the purchase of the Embarrass Lake 
iron ore properties in St. Louis County, 
Minn., estimated to contain 3,800,000 
tons, from the Century Commercial 
Company. 


Ralph E. Kirk, superintendent of tha 
Colonial No. 3 plant, in the Fayette 
County, Pa., region, operated by the 
H. C. Frick Company, resigned recently 
to accept a position as division superin- 
tendent for the Philadelphia & Reading 
Coal & Iron Company. 
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Delmar Coal Properties Bring 
$149,200 


The bankrupt Delmar Coal Mining 
Company properties, originally valued 
at more than a million dollars, were 
sold at a special commissioners’ public 
auction at Grafton, W. Va., Septem- 
ber 8, for $149,200. The property had 
been in litigation for years and has op- 
erated in a receivership by the Reppert 
Coal Company. 

All real estate of the company in 
Taylor County was purchased by George 
and Alex Waddell, Philippi, W. Va., for 
$6,100. The Waddell brothers also 
bought equipment exclusive of that at 
the Taylor County mining sites. 

Mining rights in Taylor County went 
to the Pittsvein Coal Company, of New 
York City, for $50,000. 

The Union Bank and Trust Company, 
Morgantown, purchased the Ruth min- 
ing properties situated in Monongalia 
County, for $51,600. 


Safety Shoes Compulsory in Colorado 
Fuel and Iron Mines 


The wearing of hard-toe safety shoes 
was made compulsory for all employes 
in the Colorado Fuel & Iron Company 
coal mines as a part of the 1930 ac- 
cident prevention program. It was 
found that toe injuries from various 
causes during the year 1929 resulted in 
784 days lost time for the injured em- 
ployes, and a number of injuries proved 
to be very severe and painful. Many of 
the foremen and other employes who 
have worn the hard toe shoes or boots 
for several months prior to its adoption, 
have stated that they found them com- 
fortable, just as serviceable so far as 
wear is concerned, and no more expen- 
sive than other shoes they have been 
wearing and which offer no protection. 
The company makes violation of this rule 
cause for suspension or dismissal, and 
in cases where an injury results directly 
or indirectly, compensation is reduced 50 
percent. 


Maryland Operators Organize 


Operators of the Georges Creek and 
Upper Potomac regions of Maryland met 
at Cumberland recently and formed the 
Maryland Coal Operators’ Association, 
acting upon a suggestion by Gov. Alfred 
C. Ritchie, who believes an operators’ 
organization would further the move- 
ment to aid the industry in the state. 

John S. Brophy, president and general 
manager of the Piedmont and Georges 
Creek Coal Company, Frostburg, Md., 
was elected president; Brooks Fleming, 
Jr., assistant to the president of the Con- 
solidation Coal Company, vice president; 
and R. Annan, president of the Union 
Mining Company, Mt. Savage, Md., 
treasurer. 
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New Standard Trolley Wire of 
Heavy Section 


It was brought to the attention of 
the American Mining Congress that, 
owing to increased loadings, there has 
been a demand for a trolley wire of 
heavier section than the 4/0 size relied 
upon in the past. Some companies had 
these heavier wires drawn on special 
order in Figure 8 Section, some in 
grooved sections, and some in other spe- 
cial shapes of extra capacity. These 
special wire sections caused considerable 
trouble and confusion owing to the diffi- 


Nominal Cir. Mils=350,000. 

Area by Planimeter=351100 Cir. Mils. 

Calculated Weight Per Mile }krom Measured 
Area=—5,612 Ibs. 

Actual Area in Square Inches—.27575—Used .2758. 


culty of securing overhead fittings to 
accommodate the different sections. At 
the instance of two of the largest fit- 
tings manufacturers and the electrical 
departments of several mining com- 
panies, the American Mining Congress 
took up the matter of standardizing on 
a heavier section with the American So- 
ciety for Testing Materials, November 
15, 1929, inasmuch as previous wire 
standardization activities had been con- 
ducted under their auspices. 


They, in conjunction with the Na- 
ciation, the American Electric Railway 
tional Electrical Manufacturers Asso- 
Association, and the Mining Congress 
worked out a standard section with the 
wire manufacturers. This section is 
shown in the accompanying illustration 
and is of 350,000 c. m. cross section, 
which is just slightly larger than the 
theoretical 6/0 B & S gage size. The 
top lobe of the new wire is like the pres- 
ent 4/0 grooved section, so that trolley 
clamps and ears are interchangeable. 
The wire has the advantage of large 
carrying capacity, large wearing area, 
and large contact surface for the trolley 
wheel. It is of circular contour, so that 
the tendency to kink is eliminated, a 
feature quite troublesome with some of 
the special high figure 8 sections for- 
merly drawn. 
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The use of the new standard wire is 
recommended wherever trolley 
larger than 4/0 is desired. 


wire 


National Coal Association Files Brief 
With Bureau of Internal Revenue 
Against Proposed Depreciation 
Rates 


A brief on behalf of the National Coal 
Association was filed recently with the 
Bureau of Internal Revenue in the mat- 
ter of proposed depreciation rates. The 
Bureau of Internal Revenue has recently 
indicated an intention to promulgate an 
official bulletin on depreciation and 
obsolescence. It is understood that part 
of this bulletin will consist of schedules 
of standardized depreciation rates for 
each of the principal industries of the 
country, including the bituminous coal 
industry, and the Coal Association takes 
the position that any attempted stand- 
ardization of depreciation rates for the 
bituminous coal industry would be pe- 
culiarly inappropriate. 

“Apart from the serious objections to 
the adoption of such a policy at any 
time,” the brief says, “it seems peculiarly 
inappropriate that, at a time when every 
effort is being made by the administra- 
tion and by business leaders to stabilize 
industrial conditions and to alleviate a 
period of financial and business depres- 
sion, the bureau should undertake to 
act arbitrarily in a matter which can 
not but vitally affect the earning power 
of one of the country’s basic industries 
and one which is already struggling 
under very serious handicaps.” 


Stonega Team Wins First Prize at 
Virginia First-Aid Meeting 


The coal-mining industry of south- 
west Virginia was well represented at 
the Twelfth Annual Virginia Safety 
Field Day at Norton on August 23, when 
30 adult teams, 7 new entry teams, along 
with several Boy Scout teams, held a 
first-aid contest that was attended by 
about 6,000 people. A parade was 
staged in the early morning, just pre- 
ceding the first-aid contest. The first 
prize was won by Derby Team No. 1, of 
the Stonega Coke & Coal Company; sec- 
ond prize by the Pardee Team, of the 
Blackwood Coal & Coke Company; third 
place by Exeter Team No. 1, of the 
Stonega Company; fourth place by 
Clincho Team, of the Clinchfield Coal 
Corporation. A number of valuable 
prizes were presented to the winners by 
the local association and bus‘ness houses 
in that section. The winning team was 
presented with six individual cups by 
the National Coal Association, John D. 
Battle, traffic manager, making the pres- 
entation on behalf of the associat‘on. 
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NATIONAL COAL ASSOCIATION WILL MEET IN 
DETROIT OCTOBER 15, 16 and 17 


—_— Thirteenth Annual Meeting of 
the National Coal Association will be 
held at Detroit, Mich., October 15, 16, 
and 17, with headquarters at the Book- 
Cadillac Hotel. The program of the 
meeting, which features numerous phases 
of the bituminous coal-mining industry, 
will be made up of 28 reports and ad- 
dresses, and scheduled remarks by 15 
persons prominent in the industry. An- 
other feature will be a round-table dis- 
cussion of each subject as it is pre- 
sented. 

The program of the first day will be 
devoted to reports of officials of the as- 
sociation, to safety discussion, and to a 
presentation of “Classification of Coals 
from the Consumers’ Standpoint,” by 


H. A. Glover, 
chairman of the 
Trade Relations 
Section, Market 
Research 

tute 


Insti- 


T. W. Harris, Jr., Wilmington, Del., 
division purchasing agent, E. I. du Pont 
de Nemours & Co., and chairman, Fuel 
Committee, National Association of Pur- 


chasing Agents. The report of the 
Safety Committee, by Ezra Van Horn, 
vice president of the Clarkson Coal Min- 
ing Company, of Cleveland, and chair- 
man of the committee, will be discussed 
by chiefs of the Departments of Mines 
of Kentucky, Pennsylvania, Alabama, 
West Virginia, Ohio, and Maryland. At 
a local association luncheon meeting, 
which is open not only to association offi- 
cials but to all interested operators, the 
tremendous value of the cooperation of 
the industry in local association ac- 
tivities will be stressed by 10 leaders in 
the industry, who will recount the ac- 
complishments of their respective asso- 
ciations. 


The forenoon of the second day will 
be given over, in part, to addresses and 
discussions respecting automatic heat- 
ing. This will include “Heat Service,” 
by E. B. Langenberg, St. Louis, presi- 
dent, Langenberg Manufacturing Com- 
pany, vice chairman, Committee of Ten, 
Coal and Heating-Equipment Industries, 
and former president, National Warm 


Air Heating Association; “The Stoker,” 
by E. L. Beckwith, Chicago, presideni, 
Midwest Stoker Association; “Coopera- 
tion of the Retail Merchant,” by Milton 
E. Robinson, Jr., Chicago, president, Na- 
tional Retail Coal Merchants Associa- 
tion; and “Smoke Abatement,” by Frank 
A. Chambers, chief smoke inspector of 
Chicago, and secretary, Smoke Preven- 
tion Association of the United States. 
There will also be a report of the chair- 
man of the Market Research Institute, 
by Walter Barnum, New York City, 
president of the Pacific Coast Company 
and a former president of the National 
Coal Association; and a report of the 
chairman of the Trade Relations Sec- 
tion of the Market Research Institute, 
by H. A. Glover, New York City, gen- 
eral manager of sales of the Consolida- 
tion Coal Company, and chairman of the 
Committee of Ten. The report of Mr. 
Glover will describe the progress made 
in the cooperation of the producers with 
the heating-equipment industries. The 
afternoon session will be devoted to pres- 
entation of anti-injunction matters by 


T. W. Harris, 

Jr., DuPont of- 

ficial, who 

will address the 

convention on 

classifica- 
tion 


Attorneys Henry Adamson, of Terre 
Haute, Ind., and E. L. Greever, Taze- 
well, Va., and to three addresses on 
“What’s Ahead,” namely: “What’s 
Ahead in Research,” by Dr. Thomas S. 
Baker, president of the Carnegie Insti- 
tute of Technology at Pittsburgh; 
“What’s Ahead in Production,” by John 
B. Dilworth, Philadelphia, E. V. d’In- 
villiers Engineering Company; and 
“What’s Ahead From a Banker’s View- 
point,” by James L. Walsh, Detroit, vice 
president, Guardian Detroit Bank, and 
chairman, Operating Committee, Guard- 
ian Detroit Union Group, which owns 
and operates 27 banks and trust com- 
panies in Michigan. 

In the evening there will be the an- 
nual dinner, at which Harry L. Gandy, 
former executive secretary of the Na- 
tional Coal Association and now presi- 
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dent, Fuel Supplies, Inc., New York City, 
will be toastmaster. The principal 
speaker will be Fred W. Sargent, Chi- 
cago, president of the Chicago and North- 
western Railway Company, who will talk 
on “The Business Outlook.” The enter- 
tainment will be provided by New York 
artists of the National Broadcasting 
Company and Detroit talent. 


E. Bockus. 

president of the 
National Coal 
Association 


The program of the final day of the 
meeting will include a variety of sub- 
jects. Virgil Jordon, New York City, 
economist of “Business Week,” and chair- 
man of the Statisticians in Industry, 
under the auspices of the National In- 
dustrial Conference Board, will speak on 
“The Business Background of the Coal 
Market.” The following subjects will 
complete the program: “The Relations 
Between Coal Producers and the Rail- 
road Companies as Affected by the In- 
ternational Railway Fuel Association,” 
by T. Duff Smith, Cleveland, lake for- 
warding agent, Canadian National Rail- 
ways, and former president, Interna- 
tional Railway Fuel Association; “Con- 
tact with Railway Executives,” by J. D. 
Francis, Huntington, W. Va., vice presi- 
dent, Island Creek Coal Company; 
“Railway Contact with Bituminous Coal 
Operators,” by Conrad E. Spens, Chi- 
cago, executive vice president, Chicago, 
Burlington and Quincy Railroad; “Re- 
port of the Chairman of the Trade Prac- 
tice Section of the Market Research In- 
stitute,” by E. C. Mahan, Knoxville, 
Tenn., president of the Southern Coal 
and Coke Company, and a former presi- 
dent of the National Coal Association; 
and “Latest Developments in the Trade 
Practice Movement,” by Hon. Abram F. 
Myers, Washington, D. C., formef chair- 
man of the Federal Trade Commission. 

The presiding officer for the first day’s 
session will be F. F. Taggart, president 
of the Spruce River Coal Company, 
Ramage, W. Va.; for the forenoon ses- 
sion of the second day, W. D. Brennan, 
president, Utah Fuel Company, Salt 
Lake City, and president of the Utah 
Coal Producers’ Association; for the aft- 
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ernoon session of the second day, H. L. 
Findlay, vice president, Youghiogheny 
and Ohio Coal Company, Cleveland, 
Ohio; for the annual dinner, Chas. A. 
Owen, president, Cambria Smokeless Coai 
Company, and chairman of the Annual 
Meeting Committee; and for the final 
day’s session, A. J. Moorshead, president, 
Madison Coal Corporation, Chicago, Il. 

During the meeting there will be 10 
committee meetings, which, in the main, 
will be meetings of contact committees 
of the National Coal Association with 
those of other organizations of kindred 
interests. 

Entertainment for members and their 
guests will include a sight-seeing trip 
covering the principal points of interest 
and featured by a visit to the assembly 
plant of the Chrysler Corporation. 
There will be a buffet dinner on the eve- 
ning of Wednesday, October 15, at the 
Beach Grove Country Club, on Lake St. 
Clair, just north of Windsor, Canada. 
An excellent round of pleasure has been 
provided for the ladies. This will include 
a sight-seeing trip, an evening at the 
theater, and a bridge luncheon at Grosse 
Point Yacht Club. 


ROCK DUSTING Table 4 shows 
the cost of rock- 
dusting and _ the 
amount of dust 
used per linear foot of passageway in 
the Roslyn field. 


(From page 784) 


At the Bellingham mine the cost per 


linear foot of slope and entry, with the 
perimeters averaging 38 and 30 ft., re- 
spectively, is about 0.032 cent. Costs 
covering the rooms were not available. 


CONCLUSIONS 


As shown by Table 1, the dry coal- 
dust from the coal beds of Washington 
is highly explosive. 

Owing to the methods of mining used 
and the quantity of timber required be- 
cause of the heavy pitches in the seams, 
where no rock-dusting is being done at 
present, the mines of Washington offer 
unusually ideal situations for fine dan- 
gerous coal-dust to find lodgment. 
Moreover, more than a normal amount 
of dust is set into suspension by the coal 
running down the chutes. 

Rock-dusting at present is being done 
at mines where a comparatively smaller 
amount of timber is required than is 
usual in the state. 

Consideration should be given to ex- 
tending rock-dusting to the pitching 
seams. It is noteworthy that the 
largest operating company has taken 
this progressive step under much more 
expensive conditions than those obtain- 
ing in most of the mines. The seam is 
smaller and a much larger area is 
opened that must be protected. Fur- 
thermore, limestone-dust has to be 


transported for a long distance, al- 
though the mines in western Washing- 
ton are more favorably situated in this 
respect. 

Like all innovations, rock-dusting is 
sometimes thought to be a cure-all for 
explosions, and a mine thoroughly rock- 
dusted is believed to be safe from that 
danger. Mine explosions generally orig- 
inate with gas ignitions, and there is 
no doubt that the presence of gas is 
usually the main contributing cause of 
explosion origins. The first requisite 
in explosion prevention, therefore, 1s 
adequate ventilation, because rock-dust 
will not prevent a gas explosion if an 
explosive mixture is present, but it will 
prevent the coal-dust from being a 
factor in propagating the explosion 
through the mine if rock-dusting has 
been properly done and is at all ade- 
quately maintained. 


CONGRESSIONAL 
CHANGES 


will likely succeed. 
Senator Capper 
had no opposition 
for renomination. 
Senator George W. Norris (Republi- 
can) is opposed for reelection from 
Nebraska by former Senator and Repre- 
sentative Gilbert M. Hitchcock (Demo- 
crat). Representative W. J. Sears (Re- 
publican) was defeated for renomina- 
tion by H. M. Baldridge (Republican). 


Senator Morris Sheppard, of Texas 
(Democrat), author of legislation au- 
thorizing potash investigations by the 
Bureau of Mines and Geological Survey, 
was renominated, while Representative 
John C. Box (Democrat), author of 
legislation to restrict immigration from 
Mexico, was defeated by Martin Dies 
(Democrat), son of former Represen- 
tative Dies. 

Senators William E. Borah, of Idaho 
(Republican), and Pat Harrison, of 
Mississippi (Democrat), were renomi- 
nated. 

There are six senatorial candidates 
in Illinois, two of them women. Several 
Senators have declared they will oppose 
the seating of Representative Ruth 
Hanna McCormick, the Republican can- 
didate, should she be elected in Novem- 
ber because of her excessive campaign 
expenses. Mrs. McCormick is the widow 
of Senator Medill McCormick and the 
daughter of the late Mark Hanna, Re- 
publican leader more than 30 years ago. 
In addition to former Representative 
and former Senator J. Hamilton Lewis 
(Democrat), the following are independ- 
ent candidates from Illinois for the Sen- 
ate: Mrs. L. H. O’Neill, a member of the 
Illinois Legislature; A. L. Wisler, C. E. 
Smith and Louis Warner. Several 
years ago the Senate declined to seat 
Frank L. Smith as Senator from Illinois 
because of campaign expenses and Sen- 


(From page 773) 
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ator Otis F. Glenn was elected in his 
place. J. C. Moreland (Republican), 
has defeated Representative M. A. 
Michaelson (Republican), for nomination 
to the House. 

Senator J. T. Robinson, of Arkansas 
(Democrat), was renominated by defeat- 
ing an active rival in the primary and 
former Representative Robert J. Bulk- 
ley was named by the Democrats to op- 
pose Senator Roscoe C. McCulloch (Re- 
publican), who is serving temporarily 
under appointment of the governor of 
Ohio. Representative W. W. Chalmers 
(Republican), Ohio, was defeated for 
renomination by W. M. White (Republi- 
can). 

Senator W. B. Pine (Republican) will 
be opposed for relection in Oklahoma by 
former Senator Thomas P. Gore (Demo- 
crat). The latter defeated C. J. Wright- 
man, an oil operator, for the nomination. 
In Alabama, John H. Bankhead is the 
Democratic senatorial candidate, with 
Senator J. T. Heflin running as an inde- 
pendent after he was barred from the 
primary because of party irregularity. 

Former Governor Robert D. Carey 
(Republican), has been nominated Sen- 
ator from Wyoming and if elected will 
replace Senator P. J. Sullivan (Republi- 
can) appointed by the governor to suc- 
ceed the late Senator F. E. Warren (Re- 
publican). 


Senator James Couzens (Republican), 
who investigated the Internal Revenue 
Bureau some years ago, was renomi- 
nated, but two of the Republican Repre- 
sentatives from Michigan were defeated. 
Representative Louis C. Cramton, who 
as a prominent member of the House 
Committee on Appropriations had charge 
of the Interior Department appropria- 
tion act and was influential in other ap- 
propriation bills, lost the nomination to 
Jesse P. Wolcott (Republican), while 
S. H. Person (Republican), defeated 
Representative G. M. Hudson. 


Representative John F. Miller, of 
Washington (Republican) was defeated 
for renomination by Ralph A. Horr (Re- 
publican), of Seattle. In Virginia, 
Thomas H. Bunch defeated Representa- 
tive Joseph Whitehead for renomination 
on the Democratic ticket. 


George H. Shaw (Republican) and 
E. P. Costigan (Democrat) are sena- 
torial candidates from Colorado to suc- 
ceed Senator L. C. Phipps, who was not 
a candidate for another term. Mr. 
Costigan formerly served as a member 
of the Tariff Commission. 


It has been reported that Senator 
H. B. Hawes, of Missouri (Democrat), 
will retire on the expiration of his term 
in 1933. Senator T. J. Walsh, of Mon- 


tana (Democrat), has indicated he may 
retire in 1937 if he is elected this No- 
vember for another six-year term. 


| 
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WITH THE MANUFACTURERS 


Controlling Remote Electric Equip- 
ment by Audio-Frequency Impulses 


The General Electric Company an- 
nounces a new type of equipment for 
controlling the operation of remote, auto- 
matic electric devices by means of audio- 
frequency impulses. Indications of elec- 
trical conditions from the remote equip- 
ment are given by means of audible sig- 
nals, in contrast to previous methods 
using visual indications. This equip- 
ment was exhibited for the first time at 
the International Petroleum Exposition 
in Tulsa, October 4 to 11. 


The new control equipment, known as 
the audible selector type supervisory 
equipment, is applicable to the operation 
of various types of electric machinery. 
Automatic hydro-electric generating 
plants in central station systems, auto- 
matic pumping stations, etc., may be 
controlled from a remote point. The 
operator at a point remote from the de- 
vices he controls can open and close 
valves and circuit breakers, start and 
stop pumps, etc., and receive automatic 
indications of the position of the valve 
gates, of whether the pumps are run- 
ning or stopped, and when hot bearings 
occur, gaskets blow out, oil level drops 
in tanks, pressure drops, etc., he is auto- 
matically notified. A minimum of equip- 
ment is involved and only two line wires 
are used. As the equipment operates 
through insulating transformers, open 
line wires paralleling high-tension power 
lines may be used. 

The supervising equipment, located in 
the dispatcher’s office, consists of a wall 
panel on which are mounted a calling 
dial similar to those used on dial tele- 
phones, a reset key, a howler, and an 
audio-frequency transmitter. The su- 
pervisory equipment located in the out- 


An audible type 
dispatchers’ unit in 
operation 


lying station which is to be controlled, 
consists of selector switches, auxiliary 
relays, etc., necessary to adapt the su- 
pervisory system to the control circuits 
of the devices supervised. 

Whenever the dispatcher desires to 
operate a unit, such as a pump located 
in the outlying station, he dials the 
proper code to select that unit. A series 
of audio-frequency impulses are thus 
transmitted over the line wires to the 
selector switches in the outlying station. 
The selector switches take a position 
corresponding to the numbers dialed and 
start a code sending device which checks 
the position of the selectors by sending 
a return code to the howler in the dis- 
patcher’s office. This code return is the 
same as the code dialed. The howler has 
two tones, high and low pitched, the one 
indicating that the pump is running and 
the other that the pump is stopped. 
Thus the dispatcher, knowing the se- 
lector switches are set on the position 
corresponding to the pump he wishes to 
operate and knowing whether the unit 
is in the open or closed condition, can 
now dial a signal to start or stop the 
unit. He immediately receives a signal 
via the howler to indicate that the de- 
sider operation has taken place. 

When an automatic change in the elec- 
trical condition of a supervised unit oc- 
curs, a signal is automatically sent to 
the howler in the dispatcher’s office. 
From the code and tone received he can 
tell immediately what has taken place. 
If more than one automatic operation 
takes place simultaneously, audible sig- 
nals are sent to the dispatcher via the 
howler one at a time. 

Other applications include opening and 
closing water gates, remote indication of 
water level, raising and lowering the 
load on a machine, etc. 


New Attachments for Welding 
Blowpipe 

Oxweld Acetylene Company, 30 East 
Forty-second Street, New York, has re- 
cently introduced new accessories for 
the Type W-17 welding blowpipe, in- 
troduced during the past winter, which 
now make this blowp:pe capable of do- 
ing almost any type of work which may 
be required of an oxy-acetylene blow- 
pipe. 

The Type CW-17 cutting attachment 
enables the blowpipe to do a reasonably 
wide range of cutting work. This cut- 
ting attachment differs radically from 
any such attachment which has pre- 
viously been manufactured. It will be 


Cutting attachment for welding blow 
pipe 


noted that a long handle is used for op- 
erating the cutting oxygen valve. When 
this handle is not in use, it can be pulled 
forward parallel to the tubes so that 
the whole attachment may be carried 
around in the operator’s pocket. The 
attachment has the same style stem lock 
nut as the welding head for the Type 
W-17 blowpipe. The injector for the 
heating flames is contained in the at- 
tachment, just as the injectors are con- 
tained in the welding heads. At the 
rear of the attachment near the bottom 
is an adjusting screw, so that the oxygen 
for the heating flames may be regulated 
by the operator’s thumb and forefinger 
while the blowpipe is in operation. The 
attachment is joined to the blowpipe 
handle in exactly the same manner as 
a welding head; that is, the lock nut can 
be tightened by hand and no wrench is 
necessary to join the attachment to the 
handle. The attachment is supplied with 
two cutting nozzles. 

Another accessory which has just 
been introduced for use with the W-17 
welding blowpipe is the W-17 to W-15 
adaptor, which makes it possible to use 
any of the welding heads available for 
the Oxweld W-15 sheet metal welding 
blowpipe with the Type W-17 welding 
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blowpipe handle. This means that the 
W-17 welding blowpipe may be used on 
work ranging from the lightest type of 
welding to the heavy general welding 
work required of such equipment. The 
end of the adaptor, which fits onto the 
W-17 blowpipe handle is similar to the 
rear end of a W-17 welding head. The 
adaptor contains passages for the oxygen 
and acetylene which fit tightly against 
the passages in the blowpipe handle. 
The other end of the adaptor is exactly 
the same as the end of a W-15 sheet 
metal blowpipe handle, so that no more 
adjustment is required in attaching the 
W-15 welding head to the adaptor than 
to a W-15 handle. 


“Mine Foremanship” Subject of 
Hercules Booklet 


Publication of a 38-page booklet, 
“Mine Foremanship,” a compilation of 
17 lectures on the essential qualities 
necessary in successful foremanship is 
announced by the Hercules Powder Com- 
pany. Authored by Dr. J. J. Rutledge, 
chief mine engineer, Maryland Bureau 
of Mines, these articles appeared suc- 
cessively as a monthly study series in 
The Explosives Engineer Magazine, pub- 
lished by the Hercules Powder Company. 

Dr. Rutledge has written these ar- 
ticles from his own experience, having 
gained authoritative knowledge of the 
mining field during his 33 years as a 
practical mine expert. His career is de- 
scribed in a biographical sketch which 
appears as an introduction to the 
booklet. 

Each of the personal attributes which 
effect leadership is treated separately in 
an interesting and vigorous manner, 
comprising a series of 17 lectures. Fore- 
men, superintendents, engineers, execu- 
tives, and those who are interested in 
developing latent qualities of leader- 
ship will find this booklet useful as a 
guide. 

The booklet is attractively illustrated 
with pencil sketches of miners. It can 
be secured free of cost by writing to the 
Hercules Powder Company, Wilmington, 
Del. 


Fairmont Company to Make Installa- 
tion for Blackwood Coal & Coke 


The Blackwood Coal & Coke Company, 
of Philadelphia, has awarded the Fair- 
mont Mining Machinery Company con- 
tract covering a complete coal conveying 
system for their Pardee, Va., mines. 
The capacity of all main units is to be 
250 tons of coal per hour. 

The principal units of the system con- 
sists of: A 100-ton bin with 145 ft. of 
approach trestles at the upper seam. A 
rope and button conveyor 965 ft. long, 
on an 18° slope, from upper to lower 
seams. Transfer and dump houses at 
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lower seam with rock disposal conveyor. 
A second rope and button conveyor 
1,010 ft. long, on a 24° slope, from lower 
seam to belt conveyor transfer house. 
A 36-in. belt conveyor 290 ft. long with 
transfer house for loading coal into mine 
cars. These mine cars are then moved 
by electric haulage to a new 75-ton bin 
at their present tipple site. The coal 
from this bin is carried by a feeder to 
their present conveyor line which in turn 
deposits same on the shaker screens. 

The quant‘ties of material required in 
this contract consists of 300 cu. yds. 
concrete, 375 tons structural steel, 42 
tons corrugated sheeting, 37,000 f. b. m. 
lumber, 207 tons of machinery and equip- 
ment, and other miscellaneous items 
necessary to make up a complete in- 
stallation. 


New Starters and Speed Regulators 
for Wound Rotor Induction Motors 


For use where it is desired to have 
the complete control of the primary and 
the secondary of a wound rotor induc- 
tion motor in a single compact unit, the 
Westingohuse Electric and Manufactur- 
ing Company has developed the class 
12-600 control panels, a line of manually 
operated non-reversing starters and 
speed regulators. 

These control panels are used with 
motors driving pumps, fans, cement 


mills, and similar applications where the 
infrequency of operation makes manual 
control desirable. 

The motor is started by closing the 
primary oil circuit-breaker with all the 
resistance in the secondary circuit. The 
secondary drum is then gradually ro- 
tated through its successive contact po- 
sitions, each movement of the drum 
short-circuiting a portion of the resistor, 
thus allowing the motor to accelerate. 
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The drum is finally moved either to the 
“run” position or to some speed position, 
depending upon whether the duty is for 
starting or for speed regulation. 

The motor is stopped by returning the 
drum to the “off” position, by tripping 
the primary breaker, or by the use of a 
stop brush button station in series with 
the undervoltage trip of the primary 
breaker. In all cases the drum must be 
returned to the “off” position before the 
motor can be started. 

The dead front sheet steel panel re- 
duces the possibility of accident to the 
operator. The electric lookout device 
prevents the possibility of starting the 
motor unless all the secondary resistance 
is in. 

Leaflet 20486, published by the West- 
inghouse Electric and Manufacturing 
Company, describes the class 12-600 


starters and speed regulators in detail. 


Link-Belt Issues New Data Book on 
Belt Conveyors 


Link-Belt Company, Chicago, has pre- 
pared a 176-page data book, No. 1615, on 
Belt Conveyors, to facilitate the selec- 
tion and application of the proper type 
of belt conveyor for handling any mate- 
rial in quantities desired. 

This book has been aptly called, “The 
New Testament of Conveying Methods.” 
Briefly reviewing the book’s contents, we 
find the following subjects discussed: 

Belt conveyor drives; belt stresses; 
care, lubrication and maintenance of belt 
conveyor idlers; diagrams of typical belt 
conveyors; dimensions, prices and data 
concerning various types of idlers and 
driving mediums; engineering charts, 
data and suggestions; feeders and their 
selection; general data on motors; illus- 
trations of typical installations in a va- 
riety of industries handling various 
materials; selecting the idler; tables 
showing proper selection of a belt con- 
veyor for handling a given material at 
a desired speed; training the belt on the 
idler; typical belt conveyor designs and 
selection; various types of trippers; why 
anti-friction idlers. 


Men Receive New 
Appointments 


Hercules 


Announcement of the appointment of 
J. H. Horlick, Jr., as assistant director 
of sales, Explosives Department, Her- 
cules Powder Company, has been made 
by C. C. Gerow, director of sales. Mr. 
Horlick has served for a number of 
years as manager of the service divi- 
sion, Explosives Department. In his 
new capacity he will take over the duties 
of the late Fred F. Smith, who died Sep- 
tember 6. 

J. Barab will be the new service di- 
vision manager. 
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THs 30 to 1 ratio gear transmits 714 
hp. from a 900 r.p.m. General Elec- 
tric Motor to the reciprocating feeder of a 
shale hammer mill. The gear shaft 
carries the severe alternating load of the 
crank and connecting rod drive. 


DeLaval Steam Turbine Co.. Trenton.N.g 


Manufacturers of Steam Turbines, Centrifugal Pumps. Centrifugal Blowers and Compressors, Double Helical Speed 
Reducing Gears. Worm Reduction Gears. Hydraulic Turbines. He 


xible Couplings and Special Centrifugal Machinery 


SUIT YOURSELF 


with this or this 


PATENTED 


West Virginia Solid Steel Frog made of special West Virginia Rail Frog having one piece 
analysis steel heat-treated. Fully guaranteed forged point with alloy steel wearing surface 
to give satisfactory service. at points of most severe service. 


Whether your local conditions fix your preference for rail or for cast frogs, 
we have them both, so designed and built as to fully meet modern demands. 


Rail and Accessories, Frogs, Switches, Steel Ties and Special Track Work 


WEST VIRGINIA RAIL CO., tuntincton, W. VA 
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Railroad Cross 
Ties — Timber 
Products — Lum- 
ber— Poles—Pil- 


ing—Fence Posts 


Wood Treatments 
and Preservation 


Ayer Lorp Tie Co. 


Incorporated 
RAILWAY EXCHANGE 


CHICAGO 


PLANTS 
Carbondale, IIl., 
Grenada, Miss., 
Louisville, Ky., 
North Little Rock, 
Ark., Montgomery, 
Ala.; Marine Ways 


Paducah, Ky. 


“Creosote Oil Prevents Decay” 


DEN 


“Low Cost Per Ton Mile Haul” 
is an accomplished fact in coal 
and metal mines standardizing 
on Card cars, wheels, rollers and 
sheaves, tipple equipment, and 


! 


VER 
trackwork. Thirty-seven years 
experience with western mining 
conditions. Write C. S. Card 
Iron Works Co., 2501 W. 16th 
Ave., Denver for catalog “J”. 


C-1 
0 Ibs., $995. 
B-I “stamps. 
0 Ibs., $550. 
Independence 
450 Ibs.; %-H.P., 
Full 
2-H.P. engine, 4x6 Rockbreaker, 
feeder, etc. 
$635 


OVER 3800 ELLIS MILLS IN USE 


EEE ES MEG. CO. 


MAIL ADDRESS: SHOW ROOM: 


147 Prospect Ave. SAN FRANCISCO, CALIF. 6565 Bryant St. 


BALL- 
18,060 Ibs.; 25-H.P. 
Little Giant 3s. Stamps 
9400 Ibs.; 10-H.P. $25 
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The Connellsville Manufacturing and 
Mine Supply Company 


Connellsville, Pa. 


If you need any cost reducing 
mine equipment, write us 


The Cage, Hoist and Fan Builder 


Phelps Dodge Cor ion | 


poration 


40 WALL STREET NEW YORE 


MEMBER COPPER & BRASS RESEARCH ASSOCIATION 


Copper 


Ga 
Casting 


Electrolytic 


Irvington Smelting and 
Refining Works 


Buyers, Smelters and Refiners of 
Gold, Silver, Lead, Copper and Platinum 
Ores, Sweeps and Bullion 
Manufacturers of Copper Sulphate 
IRVINGTON NEW JERSEY 


NEW YORK OFFICE—Charles Engelhard 
Hudson Terminal Building 30 Church Street 
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HOLMES 
Heavy Duty Cages 


Outstanding 
Improvements 
in Design 
and Construction 


Send for 
Bulletin 
No. 52 


Robt. Holmes & Bros.. Ine. 


DANVILLE, ILL. 


more Air 


with 


less Power 


Send for your copy of Bulletin No. 3200 
describing the Robinson Backward Curve 
Tubing Blower. This blower will build up 
a high pressure when pressure is required 
to deliver the air through a great length of 
tubing. It will not overload the motor 
when tubing is taken off blower. Chart 
showing capacity of this equipment through 
various lengths of tubing is shown in this 
bulletin. 


Send for your copy now 


ROBINSON 
VENTILATING CO. 


ZELIENOPLE PENNSYLVANIA 


MEASURE of WIRE- 
ROPE QUALITY IS THE 
SERVICE IT HAS RENDERED 


Which wire rope to use on 


your equipment—which 
brand will give the longest 
and most economical ser- 
vice—may be best deter- 
mined by past records of 
performance established 
under similar operating 
conditions. This and the 
reputation of the maker are 
of paramount importance. 


For over half a century American 
Wire Rope, made exclusively by the American Steel & 
Wire Company, has demonstrated its superiority—proved 
beyond question that its tough, flexible and abrasion- 
resistant nature is the best insurance against breakdowns 
and costly delays. 


Regardless of your particular problem, you will find 
an American Wire Rope exactly adapted to its econom- 
ical solution. Consult our nearest branch office or dis- 
tributor to get the right rope for your purpose. 


AMERICAR 


STEEL & WIRE COMPANY 


WIRE ROPE 


AMERICAN STEEL & WIRE COMPANY 


208 S. LaSalle St., Chicago "9 Church 8t., New York 
Other Sales Offices: Atlanta Baltimore Birmingham Boston Buffalo 
Cincinnati Cleveland Dallas Denver Detroit Kansas City Memphis 
Milwaukee Minn lis-St. Paul Oklahoma City Philadelphia Pittsburgh 
It Lake | Ci St. Louis Wilkes-Barre orcester 


Pacific Coost Distributors — Columbia Steel Company. San Francisce 
Los Angeles Portland Seattle Honolulu 
Export Distribhtors; United States Steel Products Co., 30 Church St., New York City 
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MECHANIZATION 
SURVEY 


This book helps 
you to get the 
“breaks” in mech- 
anization. Other 
men’s experience 
is made available. 
The book pictures 
in detail the prog- 
ress of this im- 
portant phase of 
coal mining. It 
discusses and de- 
scribes mechaniza- 
tion, its develop- 
ments, its economi- 
cal phases, its 
jut AMERICAT progress in the sev- 
eral fields in the 
United States and 
foreign countries; 
it carries the re- 
ports of the mech- 
anization survey conducted by The American Mining 
Congress; it carries a brief illustrated description, im- 
partially presented, of the loading and conveying equip- 
ment offered by the American manufacturers. There 
are discussions by authorities on safety, power, ventila- 
tion, and room and pillar recovery. 
Reports of the survey include an outline of the latest 
developments in mechanical loading; descriptions of 
actual operations covering mechanical loading, con- 
veyor mining and scraper mining; a study of the effect 
of mechanical loading on other phases of mining. These 
reports are comprehensive, graphically illustrated by 
charts and diagrams. 


The Yearbook on Coal Mine Mechanization is 
bound in flexible fabrikoid cover and printed 
on high quality coated paper. $3.00 per copy. 
$2.50 each in lots of 5 or more. $5.00 each 
in combination with a subscription to The 
Mining Congress Journal. 


THE AMERICAN MINING CONGRESS 
841 Munsey Building Washington, D. C. 


DIAMOND CORE DRILLING 


October, 1930 


Screens from 
— | coarsest to the 
finest materials: 


Catalogue sent 
upon request 


A Screen need not be 
COMPLICATED OR COSTLY 


This statement is being proven to Pro- 
ducers every day, and the demand for 
UNIVERSALS is constantly increasing. Get 
the facts. Catalog No. 90 is yours for the 
asking. ‘Write today! 


WWNIVERSAL VIBRATING SCREEN C0. 


RACINE ~ ~ WISCONSIN 


FRANCIS R. WADLEIGH ERNEST L. BAILEY 


WADLEIGH AND BAILEY 
CONSULTING MINING AND FUELS ENGINEERS 


One Broadway 
New York, N. Y. 


Southern Building 
Washington, D. C. 


GEORGE WATKIN EVANS 
ConsuLTinG CoaL MINING ENGINEER 
SmitH Tower, Seatris, U.S. A. 
260 Park AveNuB, New York 
Specialist in Examinations of Coal Properties, De- 
velopment and Operating Problems, Appraisals, Man- 
agement, Anthracite and Bituminous Mines. United 
States and Canada 


I 
We Loelk Into the Earth 


CONTRACTORS By using Diamond Core Drills. . 

We make Borings for Coal, Clays and all Minerals. we We soaent Coal and Mineral a 
Up-to-date Equipment. Gasolene, Steam and Electric = Lands in any part of North or @ 
Outfits. Ask us for estimates. 4 South America. a 

MOTT CORE DRILLING COMPANY a Pennsylvania Drilling Co. = 
HUNTINGTON, W. VA. Pittsburgh, Pa. 

2 Drilling Contractors a 


ORVIS C. HOFFMAN, Pres. LEON H. HOFFMAN, Treas. 


HOFFMAN-BR®S -DRILLING-CO. 


PUNXSUTAWNEY, PA. 


DIAMOND CORE: DRILLING 


CONTRACTORS 
PROSPECTING FOR ANY MINERAL. MORE THAN 20 
YEARS EXPERIENCE. SATISFACTION GUARANTEED. 


Stock and Special Signs, Codes, Etc., for Mines 


SCREEN 
7 
. The W.S. TYLER COMPANY: Cleveland Ohio. 
WOVEN WIRE SCREEN | 
C 
| ipe 
| 
| | 
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1856 N. Kostner Ave. 


aie. 


WEBSTER 
CAR RETARDERS 


Save Lives, Time and Money. 


One man controls the movement of the cars— 
inch by inch if necessary—eliminating breakage 
and assuring well loaded cars without spillage. 


The car trimmer controls the car from a position 
of safety, safe from the dangers of runaway cars, 
faulty brakes, slippery tracks, etc. 


Easy to Install 
Send for Car Retarder Circular 


We Design and Make 
Complete Tipple Equipment 


The Webster Mfg. Company 
CHICAGO, ILL. 
Sole Manufacturers of 


Oldroyd Coal Cutters and Loaders 


site 


PHILLIPS 


MINE AND MILL SUPPLY 
COMPANY 


Pittsburgh, Pa. 
A 


Phillips Steel Cars are fabricated over 
duplicating machines, and interchange- | 
ability of replacing parts can always 
be depended upon. 
Phillips cars! 


Write for Prices 


Phillips parts fit 


| 


We are told that what American 
business needs most 
Buyers—lots of them. Buyers 
are the ones who start idle wheels 
turning—who send workers back 
to their jobs. The Mining Con- 
gress Journal reaches the buyers 
preeminently — those who _pur- 
chase equipment and those who 
okay the changes of policy that 
makes old equipment obsolete. It 
is a surpassing medium for reach- 
ing the operators and operating 
officials of the mining field. Tell 
your story to these men in its 
pages. Make them 


your Buyers 


today is 


> 


BETTER HEAD PROTECTION 
FOR MINERS AND QUARRYMEN 


M-S-A Protective Hats and Caps are 
DURABLE, LIGHT WEIGHT ANDSTRONG, WELL 
VENTILATED, COMPLETELY INSULATED AND 
MANUFACTURED IN STANDARD HAT SIZES 


AS ILLUSTRATED. 


With or Without Lamp Holders 
ASK FOR DEMONSTRATION 


M-S-A 
Protective 
Hats and Caps 
Prevent 


Head Injuries 


MINE SAFETY APPLIANCES CO. 


PITTSBURGH, PA. 


Please arrange to show us the M-S-A Protective 


Hats and Caps. 
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problems where things have not gone right before. 
complete new designs. 


gestions. 


ENTERPRIS. 


Seven years—long hauls—steep inclines—still good 


| Pani us quote—“We have been running 150 cars with long haulage and 
steep incline for seven years and they are still going good. * * * We 
have other trucks that have broken down within less than two years.” 
We are proud of such records and we take great interest in undertaking 
This may mean 
increasing capacity, stamina, decreasing power requirements or making 
Our booklet tells some of our ways of working, 
describes our products, carries convincing testimony and gives you sug- 


Send for booklet 
“Lower Haulage Cost 
Higher Net Profits” 
It has many helpful 
suggestions. 


SALES AGENTS: Birmingham, A. J. Bow- 
ron; Denver, O. H. Davidson; Hazard, 
Sterling Hardware Co.; Middlesboro, Rogan 
& Rogan Co. 


WHEEL & CAR CORPORATION 
Bristol, Va.-Tenn. Huntington, W. Va. 
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. 7 THERE WILL BE a number of important economic and operating articles 

| & 1 on the lead and zinc industry in our next issue. In particular the opera- 
tions of the American Zinc, Lead and Smelting Company will be featured 
with a list of papers written by the staff of the company. These will in- 
clude the following: 
Zine’s Part in the Industries Metallurgical Notes on Slab Zinc, Sulphuric 
History of Zine in Tennessee Acid and Zine Pigments 
Geology at Mascot American Zine Oxide Company 

r- Mining Methods and Costs at No. 2 Mine Sales and Distributions 

d, Milling Methods at Mascot Personnel and Safety-First at E. St. Louis 

in Operations in Tri-State District Medical and Welfare Work at Mascot 
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Let the 


MORSE ENGINEER 


Analyze Your Present 
POWER TRANSMISSION 


150 H. P. Morse 
Chain driving 
mine ventilating 
fan at Colonia} 
Mine, Frick 
Coke Co. 


HEN generated power is wasted through slippage and friction, 
or when expensive power transmission break downs occur, call 
in the Morse Engineer for a consultation. His job is to know 
power transmission methods, and the remedy for wasteful equipment. He 


will recommend the simplest, easiest, and least costly way to obtain smooth, 
efficient, profit-making operation. 


Many firms who have called in Morse Engineers have found that the slight 
changes recommended have resulted in a complete reversal of plant con- 
ditions. One prominent manufacturer says “Morse Silent Chain Drives 
were installed on our rolling mills in the summer of 1928, and have 
operated 10 hours a day since without the slightest trouble”. 


Call in the Morse Engineer. Send for the free Morse Power Transmis- 
sion data file which contains interesting facts and figures pertaining to 
your business. 


MORSE CHAIN Co., ITHACA, N. Y. 


Manufacturers of Morse Silent Chain Drives, 
Flexible Couplings and Chain Speed Reducers 
BRANCHES IN PRINCIPAL CITIES 
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